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Abstract

The objective of this research was to examine some incentive and informational
properties of contingent valuation surveys and provide some suggestions in survey design.
The contingent valuation method uses survey questions to elicit individuals’ preferences for
nonmarket goods. The essential task of a contingent valuation exercise is to design a
questionnaire which elicits respondents’ preference for the good being valued.

This dissertation includes three essays that contribute to the contingent valuation
literature. The contingent valuation method is widely used in estimating the economic value
of nonmarket goods. The first essay offers an empirical test of a theoretical result in the
contingent valuation literature, which argues that respondents will respond to survey
questions truthfully, if they perceive the survey as being “consequential”, regardless of the
degree of consequentiality. The second essay tests the commitment cost theory suggested by
Zhao and Kling (2001, 2004). They argue that a respondent’s willingness to pay for a good at
a particular point of time depends not only on the intrinsic value of the good, but also on the
timing of the decision and the characteristics of the market environment. The third study
examines whether three value elicitation formats—the dichotomous choice question, the
multinomial choice question, and a modified multinomial choice question suggested by

Carson and Groves (2007)—provide comparable welfare estimates.



Chapter 1. General Introduction

1.1. Introduction

The contingent valuation method uses survey questions to elicit individuals’
preferences for nonmarket goods. The essential task of a contingent valuation exercise is to
design a questionnaire which elicits respondents’ preference for the good being valued. The
objective of this research was to examine some incentive and informational properties of
contingent valuation surveys and provide some suggestions in survey design. This
dissertation includes three essays. The first two essays of this study employ data from two
years of the “lowa Lakes Valuation Project.” The lowa Lakes Valuation Project is a four-
year panel study aimed at understanding the recreational use and the economic value of
improved water quality in the primary recreational lakes in the state of [owa. In order to
understand the physical processes that influence water quality, lowa State University
Limnology Laboratory designed a five-year project to gather physical water quality
information for 132 of lowa’s principle recreation lakes. The lowa Lakes Valuation Project
was designed to complement the research done by the lowa State University Limnology
Laboratory by gathering respondents’ recreational use patterns, objective measures of water
quality, and the economic value of water quality improvement for the same set of
recreational lakes in Iowa.

Respondents’ willingness to pay is one way of representing the economic value of
water quality improvement in lowa lakes. Willingness to pay is the amount of income an
individual is willing to give up for an improvement in circumstances. In the 2003 and 2005

versions of the lowa Lakes Valuation Project questionnaires, respondents’ willingness to pay



for a water quality improvement scenario at one of eight focus lakes was collected via a
contingent valuation referendum. These lakes were selected in consultation with the lowa
Department of Natural Resources. In addition to being geographically dispersed, these lakes
are of policy interest and various restoration projects are being considered.

The first essay offers an empirical test of a theoretical result in the contingent
valuation literature. In particular, it has been argued that respondents will respond to survey
questions truthfully, if they perceive the survey as being “consequential”, regardless of the
degree of consequentiality. The argument further states that if respondents do not believe the
survey to be consequential, economic theory can make no prediction about the responses. In
this study, respondents’ perceived consequentiality toward the survey was directly elicited
using ordinal rankings ranging from “1” to “5.” Given the potential endogeniety of

E19

individuals’ “consequentiality” responses, in the 2005 version of survey, a subsample of the
respondents was randomly assigned information suggesting their responses were important
and would have direct impact on policy decisions. This exogenous treatment allows us to
separate the impact of consequentiality on respondents’ contingent valuation responses.

We employ a Bayesian treatment effect model to test whether respondents’
perceptions of consequentiality has an impact on their willingness to pay for a hypothetical
water quality improvement scenario. In particular, we test the theory by determining if the
willingness to pay distributions are the same for each value of the ordinal responses.

The objective of the second essay is to test the commitment cost theory suggested by
Zhao and Kling (2001, 2004). Typically, a respondent’s willingness to pay is assumed to

depend on some intrinsic value of the good that is invariant over time. However, they argue

that a respondent’s willingness to pay for a good at a particular point of time depends not



only on the intrinsic value of the good, but also on the timing of the decision and the
characteristics of the market environment. In particular, the commitment cost theory predicts
that individuals would report a lower willingness to pay, if they expect (a) that delaying the
transaction decision is possible, (b) that learning more information about the transaction in
the future is possible, and (c) that reversing the transaction decision is difficult. If the
intertemporal aspects of the contingent valuation referendum influence respondents’ reported
willingness to pay as the commitment cost theory predicts, the researchers should carefully
convey not only the attributes of the project, but also the relevant intertemporal aspect of the
project in their contingent valuation survey.

In this study, we randomize the survey instrument so that half of the 2003 sample
receives a survey where they are told that they will have a second chance to revisit the
contingent valuation referendum if the referendum is not passed. With this explicit statement
of delay, we expect to separate out the impact of delay on respondents’ willingness to pay.
Next, we use respondents’ perceptions of intertemporal aspects such as delay, learning, and
reversal elicited in the 2003 version of survey to examine how these dynamic factors
influence respondents’ willingness to pay.

In the 2005 version of survey, we test the impact of delay with another approach. In
particular, half of the 2005 sample is informed that there will be no opportunity to revisit the
referendum in the future whereas the other half is told nothing about possible chances to
revisit the question. We use this exogenous treatment to examine the impact of the
immediacy on respondents’ willingness to pay. Finally, besides respondents’ perceived

potential for delay, we use respondents’ self-reported knowledge level and knowledge



increment about the general water quality in Iowa lakes elicited in the 2005 version of survey
to examine how respondents’ knowledge perceptions influence their willingness to pay.

The third essay employs data from a web-based survey aimed at assessing farmers’
perceptions, preferences, and reactions to alternative agricultural landscapes with increased
perennial land cover in the state of lowa. Perennial crops are of policy interest due to their
environmental benefits, especially in water quality and wildlife habitat. In this contingent
valuation survey, various value elicitation formats are employed to estimate respondents’
willingness to accept for adopting perennial strips in landscape. These elicitation formats
include the dichotomous choice question, the multinomial choice question, and a modified
multinomial choice question suggested by Carson and Groves (2007). The purpose of this
study is to examine whether these value elicitation formats provide comparable welfare
estimates. Six landscape policy alternatives are considered. To estimate respondents’
willingness to accept for these alternatives in a dichotomous choice question, fifteen
combinations are used. We develop an estimation procedure to jointly estimate the responses
from these questions. In addition, we extend Cameron’s (1988) bid function model for the
dichotomous choice question to individuals’ responses to the multinomial choice question.
Similar to the dichotomous choice question, we use the variance of the hypothetical bid
values embedded in the multinomial choice question across the alternatives and the
individuals to identify the regression coefficients and the variance-covariance matrix for the

multinomial choice question.



1. 2. Dissertation Organization

Each essay in this dissertation is an individual chapter, with its own introduction,
conclusion, references, and appendix. A general conclusion chapter summarizes the results
from the three essays. Finally, the 2003 and the 2005 versions of lowa Lakes Survey which
are used in the first two essays and the Agricultural Landscape Survey which is used in the

third essay are included as an appendix to the dissertation.
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Chapter 2. What are the Consequences of Consequentiality?

2.1. Introduction

The question as to the accuracy with which stated preference methods can be used to
elicit an individual’s values for environmental goods and services continues to be hotly
debated in the literature. A wide variety of empirical tests have been conducted to date,
including studies checking for convergent validity with other elicitation methods (e.g.,
revealed preference techniques such as recreation demand or hedonic pricing) or contrasting
revealed and stated preference responses in an experimental setting. While such tests are
quite informative, they are often context specific and reduced form in nature, not addressing
the fundamental issues as to why and under what conditions stated preference methods will
succeed or fail.

In contrast, Carson and Groves (2007), by detailing the incentive and informational
properties of contingent valuation questions, provide the basis for discerning the key
elements of a successful contingent valuation exercise. Specifically, Carson and Grove argue
that a respondent can be predicted to answer a dichotomous choice referendum question in a
manner that is consistent with expected utility maximization if he perceives the survey as
being “consequential.” That is, if a respondent believes the result of the survey might
potentially have some influence on an outcome he cares about, he will answer a contingent
valuation question truthfully since this is his dominant strategy to do so.

There have been several studies to date testing the “consequentiality” condition and
its impact on a respondent’s preference revelation by conducting experiments. These

experimental studies largely take place outside of the context of an actual contingent



valuation exercise and require the analyst to inform participants of the degree of
consequentiality associated with the experiments. These experiments have the important
advantage that the researcher can directly control the degree of consequentiality, but their
disadvantage is that this direct control is not typical of contingent valuation surveys. Thus,
findings from such experiments may be difficult to transfer to the survey arena.

In this paper, we take a different, but complementary approach, eliciting respondents’
perceptions of consequentiality directly in a contingent valuation survey'. Specifically, we
use respondents’ perceptions of consequentiality elicited in two contingent valuation surveys
(the 2003 and 2005 versions of the lowa Lakes Surveys) to determine whether respondents
have different perceptions concerning the degree of consequentiality of the valuation exercise
and whether these perceptions affect their willingness to pay (WTP) in the pattern predicted
by Carson and Groves (2007).

In both surveys, respondents were asked whether they would vote in favor of a
referendum to improve the water quality at a lake where bid values were varied across the
sample. Respondents were also asked, on a scale from 1 to 5, how likely it was that the
survey results would influence decisions in the state concerning water quality programs.
Thus, a measure of the degree to which respondents perceived the survey as consequential
was directly elicited. Based on the Carson and Groves’s arguments, respondents who do not
believe that the survey is consequential should be omitted from the sample for estimation
purposes, since they do not have an incentive to answer the referendum question truthfully.

Additionally, the distribution of WTP from respondents with different views concerning the

1 Bulte et al. also study consequentiality within a contingent valuation context though they do not elicit
perceptions of consequentiality from the respondent.



degree of consequentiality could be tested for consistency, thereby testing the fundamental
Carson and Groves’s argument.

Since respondents who indicate a high degree of consequentiality may do so because
they place a high value in the proposed water quality improvement project, there is a
potential endogeniety problem®. To address this concern, a split sample treatment was
administered in the 2005 survey. Specifically, half of the sample was provided with a
highlighted article from the lowa Conservationist—the magazine of the lowa Department of
Natural Resources, the state agency with primary responsibility for water quality control—
indicating that lowa Department of Natural Resources was already using results from the
survey in their policy decisions and planned to continue to do so (see appendix D of this
paper). After reading this information, respondents were asked to provide their assessment of
the degree of consequentiality of the survey. Thus, direct evidence of consequentiality was
applied to the stratum. This exogenous treatment allows us to separate out the impact of
consequentiality in the contingent valuation responses which we describe below.

The outline of this paper is as follows. Section 2.2 provides an overview of related
studies in the literature. Section 2.3 describes the lowa Lakes Project. The model and the
simulator used to characterize the posterior distribution of the parameters of interests are
described in section 2.4. Details of the posterior simulator are provided in the Appendix 2.A

and Appendix 2.B of this paper. A summary in Section 2.5 concludes this paper.

2 We are particularly appreciative to comments from Camp Resource attendees who raised this concern and
significantly sharpened our thinking concerning the problem.



2.2. Literature Review and Theory

In exploring why, and under what conditions, a survey respondent is likely to reveal
his preference, contingent valuation researchers have focused on the incentive and
informational properties of contingent valuation questions. As Carson and Groves note, a
consequential contingent valuation question requires that a respondent perceives his answer
having some influence on the government’s policy decision he cares about. Carson and
Grove argue that a respondent can be predicted to answer a contingent valuation question in a
manner consistent with expected utility maximization only if he believes that the result of the
survey might potentially have some influence on an outcome he cares about. However, if a
respondent views the survey as being inconsequential, truthful preference revelation is not
his dominant strategy, since any response has the same influence on his utility. Thus,
economic theory can say nothing about his preference. A “knife-edge” theoretical result is
suggested: a respondent who perceives the survey as being somewhat consequential will
respond to a contingent valuation referendum in the same way as he would to an actual
referendum regardless of the degree of his perceived consequentiality.

Several studies have tested the impact of the “consequentiality” condition on
respondents’ preference revelation. Cummings et al. (1997) conducted an experiment
involving real and hypothetical referenda to compare how respondents behave in these two
settings. They find that respondents are more likely to vote “yes” in the hypothetical setting
than in the real setting and they conclude that hypothetical referenda yield biased estimates of
WTP. Cummings and Taylor (1998) explore this issue further by investigating how
hypothetical bias of the dichotomous choice referendum varies with the degree of

consequentiality. Specifically, their laboratory experiment employs a probabilistic treatment
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that varies the odds that the referendum will be binding. They find that participants in
different treatments, including hypothetical, probabilistic, and real referendum, behave
significantly different. Specifically, the probability of a respondent voting “yes” falls if the
probability of the referendum being binding rises. They also find that respondents’ voting
behavior is significantly different from an actual referendum unless there is a high
probability that the referendum will be binding (e.g., greater than fifty percent).

Carson et al. (2004) conduct a similar study with a field experiment. In the
experiment, participants were informed the probability of the dichotomous choice
referendum being binding. In contrast to Cummings and Taylor (1998), they find the “knife-
edge” theoretical results suggested in Carson and Grove (2007): as long as the probability of
consequentiality exceeds zero even by a small amount, participants respond the same manner
as in an actual referendum. They suggest that results from an inconsequential (hypothetical)
referendum should not be used to make inference about how contingent valuation works in
consequential referendum.

Bulte et al. (2005) employ exogenous treatments regarding the incentive and
informational properties of the survey in split samples to explore the impact of
consequentiality on respondents’ WTP in a survey setting. In particular, one subsample of
respondents were informed that the results of the survey will be available to policy makers,
one subsample of respondents were provided a cheap talk regarding the reasons for strategic
biases of a hypothetical referendum, and the other respondents received a purely hypothetical
referendum. Their WTP estimates obtained from the survey with “cheap talk™ and the survey
with a consequentiality device are significantly smaller than those obtained in a purely

hypothetical survey. In addition, the WTP estimates obtained from the survey with cheap talk
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are not significantly different from the WTPs obtained from the survey with a consequential

device.

2.3. The Iowa Lakes Project

This study uses data from two years of the “lowa Lakes Project,” a four-year study
and data collection effort aimed at understanding recreational use and the economic value of
water quality improvement in the principle recreational lakes in the state of lowa. The project
began in 2002 with mail surveys sent out to a random sample of 8000 Iowa residents,
obtaining detailed information regarding their visitation patterns to 132 lakes, as well as
standard social demographic data such as age, income , gender, education. In subsequent
years, surveys were sent to those individuals who completed a survey in the prior year.’
Standard follow-up procedures, including a postcard reminder mailed two weeks after the
initial mailing and a second copy of the survey mailed one month later, were employed.
Individuals were provided a $10 incentive for completing the survey.

A referendum style contingent valuation question was included in the 2003 and the
2005 versions of the questionnaire. The contingent valuation question was posed to estimate
WTP for a water quality improvement project at one of eight focus lakes targeted in the study.
These lakes were selected in consultation with the lowa Department of Natural Resources. In
addition to being geographically dispersed, they are each of policy interest as various
restoration projects are being considered at the lakes. Each respondent was asked a
contingent valuation question for only one of the focus lakes. The survey described the

current water quality information of the lake, including water clarity, watercolor, water odor,

3 A second random sample was added into the panel in 2003 to fill in for the non-deliverable surveys in 2002
and returned the sample to a total of 8000 individuals. No additional individuals were added after 2003.
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health concern from algae blooms and bacteria level, and variety and quantity of fish. A
photograph, which demonstrates the water clarity and watercolor, was provided to help
respondents picture the water quality of the focus lake vividly.

Prior to the main valuation question, respondents were reminded with a cheap talk
essay about the incentive and information properties of the stated preference question in
further attempt to elicit truthful responses to the contingent valuation question®. Specifically,

respondents were told:

“When you think about your answer, it is important to keep in mind that people
may indicate they would be willing to pay more money when payment is
hypothetical than when they are immediately expected to pay. It may be easy for
people to say that they support a project when they are not sure they will ever
have to pay any money based on their response. However, if the proposed
payments are real and immediate, people may be more inclined to think about
other options and what they would have to give up to make the payment. So in
answering the following questions, please keep in mind both the benefits of the
water quality improvement and the impact that passage of such a referendum
would have on your finances. In other words, please answer as if this were a real
referendum.”

A water quality improvement project regarding the focus lake was then proposed that
outlined the methods to achieve the water quality improvement at each lake, such as dredging
and building protection strips around the perimeter. Respondents were then asked whether
they would vote in favor of the referendum to improve the lake where bid values were varied
across the sample of Iowan receiving the survey’. Finally, the perceived consequentiality of

the survey was elicited from respondents by asking the following question:

“How likely do you think it is that the results of surveys such as the one will affect
decisions about water quality in lowa lakes?”

* See the NOAA Panel Guidelines and Cummings and Taylor (1998).
> See the contingent valuation question associated with one of the focus lakes in Appendix C.
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Possible responses to this question ranged from 1 to 5 where a “1” denoted “no effect at all”
(i.e., completely inconsequential) and “5” denoted “definite” effect.

Of the 7720 deliverable copies of 2003 Iowa Lakes Survey, there was a 68% response
rate. 465 observations were eliminated for missing values in their votes on the hypothetical
referendum or their perceptions of consequentiality. In total, 4784 observations were used in
this study.

Table 2.1 lists a summary of the 2003 data across consequential groups. In our sample,
the more consequential the respondents view the survey, the higher the observed “yes” rate to
the proposed referendum. The “yes” rate rises from 13% for respondents who believe the
survey is inconsequential to 38% for respondents who believe the survey is definitely
consequential. Also of note, respondents who do not visit the lakes tend to view the survey
inconsequential.

Figure 2.1 illustrates the voting patterns of respondents who report different levels of
consequentiality across the bid values. Overall, the voting patterns of respondents who report
any positive degree of consequentiality, i.e., anyone who reports a “2”, “3”, “4” or “5” to the
consequentiality question, is consistent with economic theory: the “yes” rate falls as the bid
value rises. In this sample, it is also the case that the “yes” rate of the inconsequential group
is lower than that of consequential group at each bid value.

Recall that Carson and Grove’s “knife-edge” result states that respondents’ votes on
the contingent valuation question will be the same as an actual referendum as long as the
respondents perceive positive chance that the survey is consequential. This suggests that
respondents who report any positive degree of perceived consequentiality should generate

WTP values from the same distribution—their true preferences.



Table 2.1 Selected Data Summary by Consequentiality Level (2003 sample)

(Standard Errors in Parentheses)

1 2 3 4 5
N 307 832 1995 1294 356
% YES 0.13 0.27 0.31 0.35 0.38
% Not Visited 0.48 0.32 0.29 0.24 0.22
% Male 0.70 0.65 0.68 0.69 0.65
% College 0.55 0.68 0.68 0.74 0.64
Age 58.31 53.42 53.22 51.29 55.51
(16.41) (15.85) (15.61) (15.27) (16.73)
Income ($1,000) | 54.1 58.8 55.9 58.2 49.4
(40.7) (378) (34.7) (38.1) (37.3)
05[11 T T T T
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Figure 2.1 “Yes” Rate of Respondents with Different Beliefs of Consequentiality (2003 Survey)
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To examine this conjecture, we could estimate a WTP function for each level of
reported consequentiality and test whether the distributions are statistically different from
one another. However, there is the potential endogeniety of respondents’ responses to the
consequentiality question’. In particular, respondents who have a high WTP may believe the
survey is consequential due to the importance of the project. Likewise, respondents who
indicated a low degree of consequentiality may do so because they place a low value in the
proposed water quality improvement project.

To control for the potential endogeniety, a split sample treatment was randomly
administered in the 2005 Iowa Lakes survey. We took advantage of a magazine article and a
letter from the director of the lowa Department of Natural Resources that had recently been
published concerning how results from earlier years of the study were being used by the
department to prioritize water quality improvement projects. Specifically, half of the sample
was provided with a copy of the director’s letter and an article from the lowa Conservationist
indicating that the lowa Department of Natural Resources was already using results from the
surveys in their policy decisions and planned to continue to do so. This information was also
highlighted in the cover letter to the respondents’. Thus, direct evidence of consequentiality
was applied to the stratum. The exogenous treatment to respondents’ perception of
consequentiality allows us to separate out the impact of consequentiality in the contingent
valuation responses. Appendix D of this paper contains some of the relevant text and

information respondents were sent.

® Since the 2003 Towa Lakes Survey resulted in an overall “yes” response rate that, we included additional
lower bid values in the 2005 survey. Specifically, for half of the 2003 sample, the 2003 bid values were
reduced by a factor of ten. The remainder of the sample received the same bids as they received in 2003.
" Permission from the DNR and Director’s office was obtained prior to survey implementation.
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The 2005 Iowa Lakes surveys were sent to a random sample of 2859 Towa residents®.
The same standard follow-up procedures, including a postcard reminder mailed two weeks
after the initial mailing and a second copy of the survey mailed one month later, were
followed. Of the 2611 deliverable surveys, there was an 85% response rate. 211 respondents
were eliminated for missing values in their votes on the hypothetical referendum or their
perception of consequentiality. In total, 1996 observations were used in this study.

Table 2.2 lists a summary of the 2005 data across consequential groups. Due to the
additional lower bid values applied in 2005 survey, there is a significant increase in the
overall “yes” rate. Further, similar to the voting pattern shown in Table 2.1, the more
consequential the respondents view the survey, the higher the observed “yes” rate to the
proposed referendum. The “yes” rate rises from 23% for respondents who believe the survey

is inconsequential to 48% for respondents who believe the survey is definitely consequential.

Table 2.2 Selected Data Summary by Consequentiality Level (2005 sample)

(Standard Errors in Parentheses)

1 2 3 4 5
N 83 266 782 689 176
% YES 0.23 042 047 053 048
% Not Visited 0.50 025 029 031 026
% Male 0.53 069 064 066 061
% College 0.33 042 041 049 037
Age 5805 5671 5472  53.73  57.71
(16.60) (15.62) (15.31) (14.35) (14.98)
Income ($1,000) | 54.00 6343  63.75 6495  59.30
(38.64) (37.28) (38.12) (37.38) (41.07)

¥ Observations from one of the eight focus were eliminated for there were an on going restoration project. In
addition, observations from other three of the eight focus lakes were used as part of a different study. Thus,

only respondents who responded four of the eight lakes were provided the exogenous treatment and were used
in the 2005 study.
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Table 2.3 reveals respondents’ perception of consequentiality toward the 2005 survey. About
4% of respondents view the survey as inconsequential (response of a “1”"), 87 % of
respondents view the survey as probably consequential (response of a “2,” “3,” or “4”), and
9% of respondents view the survey as definitely consequential (response of a “5”). As also
shown in the table, our treatment has a small, but positive influence on respondents’
perceptions of consequentiality toward the survey. Respondents who receive the treatment

are more likely to view the survey as consequential.

Table 2.3. Comparison of Respondents with and without Treatment

(Number of Observations in Parentheses)

1 2 3 4 5 N

Whole Sample 004 0.3 039 035 009 1996
(83) (266) (782) (689) (176)
With Treatment 004 0.3 038 036 0.10 1009
(36)  (127) (388) (361) (97)
Without Treatment | 0.05 0.14 040 033 008 987
(47) (139) (394) (328) (79)

Figure 2.2 illustrates the patterns of “yes” response rates in the 2005 survey which are
similar to those observed in 2003 survey. Specifically, a clear trend of decreasing “yes” rates
as the bid value rises is observed for the groups of respondents who indicated positive degree
of consequentiality (responses of “2”, “3”, “4”, or “5). As observed in the 2003 survey, the
“yes” rate amongst the inconsequential group is lower than that of consequential groups even

in lower bid values.
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Figure 2.2. “Yes” Rate of Respondents with Different Beliefs of Consequentiality (2005 Survey)

2.4. Model and Empirical Results

An exogenous treatment is employed to control for the potential endogeniety. We

applied a Bayesian treatment effect model to jointly estimate respondents” WTP and

perceptions of consequentiality. Details of the employed models and estimation results along

with related discussion are provided in the following subsections

2.4. 1. Three-group Estimation

To formally test the effects of consequentiality on WTP, we consider the following

two equation triangular model:

%
& =XB. + ¢ @.1)

1

1
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where

£ Xox iid (()J 1 o,
ci>®wi ™ ) )
U; 0 o o,

Equation (1) corresponds to the “consequentiality”” equation, while equation (2) corresponds
to the “willingness to pay” equation. The latent variables, c;-k and w;-k , are not observed, but
their values generate an observed consequentiality variable ¢; and an observed binary
willingness to pay indicator w;. We thus relate the observables ¢; and w; to their latent

variables as follows:

. 1 if —oo<c <0
w; = . ;=412 1f0<c <y
3 ifay<c <o

where B, is the bid value proposed to individual 1 and ¢in (2) is a 1/3 vector with a “1” in
the ¢" column and zeroes elsewhere. We are primarily interested in the coefficients 8 _,

which describe the “causal” impacts of various degrees of consequentiality on WTP. Of

course, the instrument is included in x_ without loss of generality.

The system of two equations contains an ordered probit model, described by equation
(2.1), and a standard probit model, described by equation (2.2). At present, an ordered probit
with only three possible values implying only one unknown cutpoint is considered. This
limiting assumption is adopted for ease of initial estimation, and we will relax this restriction

1n next section.
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In practice, it can be difficult to estimate the cutpoints in this system. It has been well-
documented in the literature that the standard ordered probit Gibbs sampler (e.g., Albert and
Chib, 1993) in these types of models can suffer from slow mixing, particular in large data
sets, motivating the need to implement some type of reparameterization or blocking step.

Here, we introduce a reparameterization, following the suggestion of Nandram and Chan

(1996), which will avoid these problems. Specifically, lety = ;' and define the notation

X= yx . Thatis, the 7 notation simply denotes the operation of taking the original variable
and multiplying it by 7. Multiplying (2.1) by » and adjusting the rule mapping the latent ¢

into the observed ¢ produces the following observationally equivalent model:

~ %

¢i =XuB, + i (2.3)
w;k =X,,,B. +E,‘80 +u; (2.4)
where
py iid 0 7,2 YOy
|Xciaxwi ~N 0/ D)
%
1 if —o<c €0
%
w; = . ¢; =42 if0<ci <oy
3 ifaz<ci <o
Let
2
- 72 Yo,
¥ Oc Ocw |_ ;w
- yO-CW O-W
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We choose to work with the parameters:

p={B. B . |andz,
rather than the original parameterization of the model. The primary reasons for doing this are:
(1) the reparameterization helps to improve the mixing of the posterior simulation, (2) the
reparameterization eliminates one component of the cutpoint, and finally, (3) the

reparameterization eliminates the diagonal restriction on the 2x2 covariance matrix, which

-1
enables the application of a standard Wishart prior on ¥ . Since the structural parameters

Bes Cpps agv, and ajare ultimately of interest, we can recover these by using the

appropriate inverse transformations:

(24
B 2676’ Oy =, and a3 ==

cw

Using the model described and the algorithm documented in the appendix, we run our
posterior simulator for 55000 simulations, and discard the first 5000 iterations as burn-in.
Generated experiments revealed that our algorithm mixed well and consistently recovered
parameters of the data generating process in samples of a similar size and in a variety of
experimental designs.

In our data, ¢; takes on five different ordered values, ranging from regarding the
survey as being completely irrelevant to the making of (¢; =1) to regarding policy the survey
as having a definite impact on government policy (¢; =5). Table 2.4 reports results from an

application of the model when the three order choices model in the consequentiality equation

are {1, (2, 3) or (4, 5)}. That is, respondents who answered “2” and “3”, or “4” and “5” are
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Table 2.4. Posterior Means, Standard Deviations and Probabilities of Being Positive
(Three-Group Estimation)
Consequentiality, {1, (2, 3), (4, 5)}

Variable E( | y) Std(' | y) Pr(- >0 y)
Iowa Conservationist Article 1.64 0.06 1.00
Treatment 0.10 0.05 0.98
Age -0.03 0.03 0.10
Income -0.01 0.03 0.36
Female -0.05 0.05 0.18
College 0.15 0.06 1.00
Willingness to Pay, {1, (2, 3), (4, 5)}
Intercept (N = 83) 2.80 0.53 1.00
Group 2 (N =266) 1.39 0.44 1.00
Group 3 (N =1647) 1.34 0.76 0.96
Age 0.11 0.10 0.87
Income 0.46 0.11 1.00
Female 0.41 0.20 0.98
College 0.78 0.21 1.00
Variance, Covariance, and Cutpoint
o’ 10.34 2.00 -
Lo 0.11 0.10 0.87
a, 1.91 0.05 -
Difference between Group 2 and Group 3
5, —0, | -0.05 0.50 0.46

treated as if they are in the same group. To study the sensitivity of our findings to this
specific choice of aggregating the five responses into three, we also estimate the model with
two other choice groupings: {1, (2, 3,4), 5)} and {1, 2, (3, 4, 5)}. The qualitative results are
quite consistent across the specifications, so we report results for the first grouping only.

The consequentiality equation contains an intercept, a dummy variable indicating
whether the respondent received the treatment (the copy of the lowa Conservationist and the
letter from the director), the standardized age of the respondent, standardized income level of
the respondent, the gender of the respondent (female =1), and whether the respondent is a
college graduate. The first column of the table reports the posterior mean, the second column

reports the posterior standard deviation and the final column reports the probability that the
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parameter value is positive. Values in the final column near either 1 or 0 indicate a high
likelihood of difference from zero, the former in the positive direction, and the latter in the
negative.

The estimates from the consequentiality equation suggest that the treatment effect has
its desired effect: all else equal, respondents who received the treatment report a higher level
of consequentiality than those who do not with 98% likelihood that the value is positive.
While encouraging, it is important to point out that the effect is quite small. Age and college
education also appear to influence the likelihood that respondents view the survey as
consequential.

Should the respondents” WTP be non-negative, we assume the relationship between

their WTP and their characteristics is log-linear (meaning that we replace B; with log (Bi) in

the estimation process). The log WTP equation contains an intercept (a response of ¢, =1,

the base category), two categorical dummies, and socioeconomic characteristics included in

the consequentiality equation. We treat a response of ¢, =1 is viewed as the “base category”,

therefore, all the other elements of 8'C are interpreted relative to this base group.

The estimates from the willingness to pay equation suggest that the difference in the
mean log WTP between the consequentiality group {2, 3} and consequentiality group 1 is
1.39 with 100% probability of that difference being positive. The difference in the mean log
WTP between the consequentiality group {4, 5} and consequentiality group 1 is 1.34 with
96% probability of that difference being positive. In addition, female, older respondents, and
those with college education and with higher income are more willing to pay for a given

water quality improvement.
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The primary interest of this paper is to test whether individuals respond in the same
manner as long as the respondents perceive the survey as consequential. One of the
advantages of Bayesian analysis via sampling methods is that it is often straightforward to
examine the degree of correlation between model parameters. In our case, the posterior
probability of difference in the mean log WTP between the consequentiality group {2, 3} and
{4, 5} 1s -0.05 with a 46% probability of that difference being positive. As shown in Table 2.
5, the WTP distribution of consequentiality group {2, 3} is similar to that of consequentiality

group {4, 5}.

Table 2.5. Posterior Predictive WTP Statistics across Consequentiality Groups

E(E(WIP)) E(Std(WTP)) E(Med(WTP))
WTP2|  105.11 2.00 91.75
WTP3 |  103.92 2.04 93.80

Also of interest is to assess the correlation between the two equations error terms, &
and u , since suspected correlation between these two terms is what gives rise to the need to
jointly estimate the model parameters. Our result suggests that there is a 0.11 correlation
between respondents’ perception of consequentiality and WTP with an 87% chance that the

correlations are positive.

2. 4. 2. Five-Group Estimation

To fix the case considering five ordered values, the same model is used and the rule
mapping the latent c* into the observed c is adjusted accordingly. Specifically, the model
including reparameterization and a Metropolis-Hasting step, which is described in the

appendix, is written as
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%

E’i :Xciﬁc‘i‘g‘[ (25)
W =X, By, €8, +u; (2.6)
where
~ .. 2
& iid O ]/ 7/0-
{ ’}P‘ciﬂxwi ~N (OJ’[ cz’w
1 7O-cw (o
~k
1 if —o<c €0
~%
" 2 ifO<C‘l' Sa3
wp = . * ¢ =33 ifa3<c,-£a4
0 lle <Bl L
4 if a4 <ci <1
%
5 ifl<e¢ £

We choose to work with the parameters:
B= [BC B'W 6‘0}, 2, and {0!3 a4}

and we can recover these parameters of interests by using the appropriate inverse

transformations:

B, =—<, chzacw,and a3 a4 l
Ve V4 YV Yy o7

Using the model described, we run our posterior simulator for 3000 simulations, and
discard the first 1000 as burn-in. Generated experiments revealed that our algorithm mixed
well and consistently recovered parameters of the data generating process in samples of a

similar size and in a variety of experimental designs. For our priors, we set #, =0,

V,=(100°)I,, v=5 and R=1,.
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The estimates from the five-group model are similar to those from the three-group
model. As shown in Table 2.6, the estimates from the consequentiality equation suggest that
respondents who received the treatment report a higher level of consequentiality than those

who did not We treat a response of ¢, =5 is viewed as the “base category”, therefore, all the

other elements of 8; are interpreted relative to this base group. The estimates from the

willingness to pay equation suggest that respondents who perceive the survey as
consequential tend to have a higher WTP. Regarding to the respondents’ social economic

characteristics, female, older respondents, and those with college education and higher

Table 2.6. Posterior Means, Standard Deviations and Probabilities of Being Positive

(Five-Group Estimation)

Consequentiality Equation

Variables E( | y) Std(~ | y) Pr(~ >0| y)
Intercept 1.67 0.13 1.00
Iowa Conservationist Article 0.10 0.04 0.99
Age -0.01 0.02 0.18
Income -0.00 0.01 0.42
Female 0.00 0.05 0.51
College 0.07 0.05 0.89
Willingness to Pay Equation
Intercept (N =176) 2.96 0.80 1.00
Group 4 (N = 689) 0.33 0.51 0.74
Group 3 (N =782) -0.11 0.78 0.44
Group 2 (N =266) -0.51 1.07 0.33
Group 1 (N =83) -2.23 1.46 0.05
Age 0.09 0.07 0.90
Income 0.13 0.03 1.00
Female 0.39 0.21 0.98
College 0.74 0.21 1.00
Covariance Matrix Parameters and Cutpoints

o’ 10.89 2.29 -
Lo 0.10 0.07 0.92
a, 0.51 0.03 -
a, 1.45 0.04 -
a; 2.38 0.04 -
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income are more willing to pay for a given water quality improvement. In addition, the
correlation between the two equations error terms, & and u, is 0.01 with only about an 92%
chance that the correlations are positive with 99% likelihood that the value is positive.
College education also appears to influence the likelihood that respondents view the survey
as consequential.

Since the parameters capture the causal effect of consequentiality perceptions on
WTP, other things equal, the posterior probability of difference in the mean WTP among the

consequentiality groups may be viewed as a test of the theory. Specifically, we calculate the
posterior probability of the form Pr(éq. > 6ck) Vj,k € {1, 2,3, 4,5} . It is obvious, from Table 2.
7, that the subgroup who perceives the survey as inconsequential has a lower WTP than those
who view the survey as somewhat consequential and those who view the survey as definitely

consequential. In addition, the consequentiality groups “2”, “3”, ”4” and “5” have

statistically indistinguishable distributions of WTP.

Table 2.7. Posterior Probabilities and Posterior Predictive WTP statistics

Consequentiality Response

1 2 3 4 5
P1r(§c5 > |y) - - - - -
Pr(5ﬁ,4 > - y) - - - - 0.74
Pr(.,>-1y) - - - 012 044
Pf(5cz > \y) - - 0.16 0.11 0.33
Pr(gcl > y) - 0.00  0.00 0.00 0.05
Median WTP | 14.05 84.22 127.06 207.10 142.51
Mean WTP 19.88 9391 130.58 220.47 184.47
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2.5. Final Remarks

Carson and Grove (2007) argue that respondents who view a contingent valuation
survey as being consequential should truthfully reveal their preferences, implying that their
responses to the contingent valuation question can be analyzed economically. If a contingent
valuation survey is not viewed as being consequential, they argue that economic theory can
say nothing about the interpretation of the responses. In this study, we employ data from the
2003 and 2005 versions of lowa Lakes Survey to examine the effect of consequentiality on
respondents” WTP. The respondents’ degree of perceived consequentiality was directly
elicited as part of the contingent valuation instrument.

To detect the potential endogeniety of consequentiality, we implemented a split
sample treatment in one of the survey years. An article from the lowa Conservationist was
provided to half of the sample as an exogenous instrument, which indicates that the lowa
Department of Natural Resources was already using results from the surveys in their policy
decisions, and planned to continue to do so. This exogenous instrument potentially allows us
to separate out the impact of consequentiality in the contingent valuation responses.

While much additional work remains to be done using these data, several interesting
findings have emerged. First, respondents report a wide range of perception concerning the
degree to which the basic survey instrument is likely to influence actual decision making.
However, most respondents view the survey as having at least some positive probability of
influencing policy. Second, the degree to which respondents perceive the survey instrument
as being consequential can be influenced by an exogenous treatment such as the one
implemented here. However, the effect of that treatment, while statistically identifiable, was

quite small. A third finding from the jointly estimated WTP/consequentiality model is that
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the mean WTP of the respondents who report a somewhat positive level of consequentiality
is not significantly different from those who report a value of “5”.

Finally, these results and findings suggest that more work needs to be done to
understand the way in which respondents determine whether a survey is consequential. The
consequentiality equation estimated suggests that the instruments employed here provide
little explanatory power. If the consequentialness of a survey instrument is destined to
become an important criterion in evaluating the reliability of WTP estimates, a better

understanding of its facets is needed.
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Appendix 2.A Three-Group Bayesian Estimation
Priors and the Joint Posterior

The augmented posterior distribution involves adding the latent ¢ and w to the
joint posterior distribution. Under prior independence, the joint distribution can be

represented as:
p(g ,w*,f},Z | c,wj oc p(c,w |E' ,w*,ﬁ,ij(Z’ W ||~3,Z)p(|~3)p(2j
~ ~ N ~% . ~ = ~% « ~ =
= p(B)p(Zij(cl—,W[ | Ci, W, ,B,Z]p(ci,wi | Baz):
i=l1
where the product term follows from the assumed conditional independence across

observations. For the first term on the right-hand side of the product, note
p(ci,wi | Ej,wf,fi,ij = p(cl. | wl.,g'j,w:,ﬁ,i)p(wi | Ef,w;,fi,i)
= p(cl. |Er)p(wi | wj)
where

p(C,- | Ci ) = I(C(ci <c¢ < aci-*-l)

and

1 1

p(wi | Wi*) =1(w, =0)I(Wi* < Bi)+1(wl. =1)1(w. > B.)
Apart from the priors, the remaining pieces in our joint posterior follow immediately from

our normality assumption:

~% ~ ~ lid _~ ~
oo Bron|| X |3
XW[BW + ciﬁc

The model is completed by choosing priors of the forms:



where pg =0, Kﬂ:(IOOZ)Ik, v=5and R=1,.

The Gibbs Sampling Algorithm

As is well known in the literature, the standard Gibbs sampler in ordered outcome
analysis can suffer form slow mixing. We use the reparameterization method in our posterior

simulator to mitigate the slow mixing problem. The Gibbs sampler proceeds in four steps:

Step 1.Drawing fromp(z'* | ﬁ,i,w*,c,w). Fori=1,2,...,n,

;j’W;’Bsi9W*,cyw~TN[~ - }(Xdﬁc+ZC;V(VV;_XwiBuf+Ei8c)’}/2(1_p3M7)j

Kci ,Aci+l

Step 2. Drawing from p(w* |[~3,§Z,E*,c,wJ. Fori=12,...n,

— o, . [~* = .
TN(-oo,Bi] [XW[BW + ciac +O__C;(Ci _Xcch)’o-\i (l_pczw)j’ lfVVl = O

~ 7 %
W;|B,Z,c SO W ~

- O-cw - n 3 —
TN[Bi,oo) (XwiBw + ciﬁc + 0_2 (C[ _xciﬂc)’o-vzv (1_p3w>J’ lle. - 1

Step 3.Drawing from p(ﬁ | i,é*, w*,c,w). First, define
[x, 0 o}
Xl- — ci .
0 Xwi ci

B |i,£‘*,w*,c,w ~ N(B,?ﬂ)

Similar to a SUR model, we obtain
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where

-1
~ ~ o~k

Step 4.Drawing from p[Z IB,c ,w",c, wj . Making use of techniques like those employed

in the SUR model, we obtain

i i

i_l Ba‘;*,W*!c’wNW[[Z{zi}[gi ui]+R_l} ,I’Z-I-VJ.

A Gibbs sampler proceeds by simulating (in order) from those posterior conditional

distribution.
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Appendix 2.B Five-Group Bayesian Estimation

Priors and the Joint Posterior

We fit the model using a Gibbs sampler with the Metropolis-Hasting algorithm

suggested by Cowles (1996). The augmented posterior distribution involves adding the latent

¢ and w" to the joint posterior distribution. Under prior independence, the joint distribution
can be represented as:
p(é B, 2,0 c,w) oc p(c,w lc ,w*,ﬁ,Z,ajp(E W ﬁ,Z,ajp(ﬁ)p(ij(aj
~ ~ ~ N ~% x ~ -~ ~ ~% * ~ = ~
= p(B)p[sz(ajnp(CnWi [ci,w, ,B,Z,ajp(ci W | Bazaaja
i=1
where the product term follows from the assumed conditional independence across

observations. For the first term on the right-hand side of the product, note
p(cl.,wi \Z‘:,w;,fi,i,&j = p(ci \ m,gf,w:,ﬁ,i,&]p(wi \ E‘j,w:,f},ij
- p(ci IET,&jp(Wi W)
where

~ % ~ ~ % -
P(Ci |ci ,aj=1(am- <ci Sacm)

and
p(w 1w )=1(w =0)I(w <B)+I(w =1)I(w 2B)

Apart from the priors, the remaining pieces in our joint posterior follow immediately from

. - ~iid B ~
ew | By=~N b 5
x, B, +¢co,

our normality assumption:
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The model is completed by choosing priors of the forms:

ﬁNN('uﬂ’Zﬂ)
5 ~W(R,v)
p(&j:p((;gjp(gu‘&3j=1(0<&3<1j+1(&3 <(;4<1j

l—as
where =0,V ,=(100*)I_, v=5 and R =1,. For the last of these priors, we impose the
Hﬁ s k 2

ordering restriction on the cutpoints. Unconditionally, we specify a prior for the smallest
transformed cutpoint, a3 which is uniform over its support, while a4 is specified to be

conditionally uniform over (553 , 1).

The Metropolis-Hasting Step

As is well known in the literature, the standard Gibbs sampler in ordered outcome
analysis can suffer form slow mixing. We use the reparameterization method and a
Metropolis-Hasting step in our posterior simulator to mitigate the slow mixing problem.
First, note that

~ s ~ S\ N . - .~
p[a,z W fi,Z,c,wj oc p(ujnp(gi,wj | fi,ij(C[ | Ei,ajp(wi | wl)
i1

Thus, we obtain
- N paan pw ~ o~ . o~
p(a\B,a,Z,c,w)ocp(ajHL‘ J- p(Ci,VVi H},Z]dWidC‘i
=1 T S

In the above, we define

and w; = ]
B ifw, =0

l

B ifw =1 —  |oo ifw =1
—oo ifw, =0
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Since the cutpoint as and a4 are only involved in the above expression for 7 such that

€{2,3,4}, we can write

p(&\ﬁ,i,c,wjmp(&) H Pr(aa <Cj<aa+1 w; <W <W: ’B, j

ic;e{2,3,4)

~%

- i — A~ — Tk— . +_8 ey ~
:p(a} Pr Ai<C—XCchSAi,Qi<WI thBw c: ¢ SD;‘B,Z ,
i:c,-e{2,3,4} 7 Gw

where

4‘ — i cilPc , Zi — Q — XMZBM 1 L and D — XWlB +C6

4 7 Oy o,

Though routines for directly calculating joint probabilities like those above are often not
available in standard software packages, files for calculating the bivariate normal cdf are

often available. To make use of such routine to calculate the above, we first let p, =0, /o,
and define the standard bivariate cdf notation:

(I)(a,b;p) = Pr(z1 <a,z, < b;p)
where Z and Z,are univariate normal variables with zero mean, unit variances, and
correlation coefficient p . Since

Pr(a,<Z <a,b<Z,<b;p)=Pr(Z <a,Z,<b;p)-Pr(Z <a,Z,<b,;p)
—Pr(Z <a,,Z,<b;p)+pr(Z <a,Z,<b;p)
=®(a,,b,;p)=P(a,b;p)-P(a,.b;p)+P(a,b;p)

We can write
p(& | ]g,i,c,wj

“p(“j,-zc,e{z, | ®(4,Di:p,, ) -0 (4,D;; p,, )~ ® (4, Dis p,, )+ (4, D3 p., ) |

3,4}
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The conditional posterior above is not a recognizable form, and thus we employ a
Metropolis-Hasting (M-H) step for sampling from p (& | ]3, i,c, wj . Specifically, building
upon the idea of Cowles (1996), we make use of a random-walk type chain which

incorporates the ordering and truncation restrictions on the elements of ..
: ~(i-1 . :
To this end, we let a(t )denote the current value of the chain. Implementation of the M-H

step requires the specification of a proposal density, which we denote as ¢ (& | &(H)) . This

proposal density governs the likelihood of movement to o= &(I) given that the chain is

~(t-1 : o
currently at a(t ). For this application, we choose

- () - () - - (1)
qlala =q| as|a q| as|as,a
-~ (1)
(/{0{3;053 ’dIZ] ()

O<as<as

-~ ()
¢(a4;a4 ,dzzJ -
I(CB <4 <1)

In other words, we decompose our transition kernel into a marginal for o3 and a conditional

- - ~ (1)
for a4 given a3 where both are conditional on the current value of the chain, « . With
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1

~ cand

this choice of proposal density, we sample a“" from q(a | &(F ) and accept @ as a draw

from the conditional with probability:

cand o~ N(tfl) cand
p(ﬂ Iﬁ,Z,c,W]q o |o

N(tfl) o~ _cand ~(t—l) ’1 ?
pla B, Z, 0w | q| @ |

where the target and proposal density ordinates and the form of the transition kernel

min

described above. If the candidate draw is not accepted, we set the current value of the chain

~ o~

equals to its previous value, i.e., o = a( ) . In practice we set d, =d, =0.01, which produced

reasonable acceptance rates (near 40 percent) and also seemed to perform well in generated

data experiments.
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Appendix 2.C Contingent Valuation Section in Iowa Lakes Survey

n the following sections we will ask you some questions about potential changes to the
water quality of Rathbun Lake located in Appanoose County. First, however, we will give
you some information on the current condition of the lake. Please read this information

carefully before answering the questions that follow.

Rathbun Lake’s Current Condition
The quality of a lake can be described in many
ways. One measure of water quality is the
clarity of the lake water. Water clarity is
usually described in terms of how far down

into the water an

Current conditions of Rathbun Lake
can be summarized as:

object remains
visible. The clarity of
Rathbun Lake is
currently between 2

Water Clarity: ~ Objects distinghishable
2to 4 feet under water

. Algae blooms: 1to 3 per year
to 4 feet. This means . L0

that objects are
visible down to

Watercolor:  blue to greenish brown

Waterodor:  mild to occasionally strang

about 2 to 4 feet

under the surface of B |l 'l Appanoose County
S - hatograph showi
the water. Fish: good crappie and walleye fm;g w‘z‘m Mu"'fry h T 2 miles

Figure 1. Current conditions of Rathbun Lake
Another measure of

water quality is the amount of nutrients and other contaminants contained in the water. Water
degradation can result from a number of sources, including urban runoff, fertilizers used in agriculture,
motor vehicles, and others. Currently nutrients contribute to the occurrence of algae blooms in the lake,
usually 1 to 3 times per year. Under some circumstances these blooms can be a health concern, causing
skin rashes and allergic reactions. While Rathbun Lake is currently not regularly monitored, lakes with
water quality measurements similar to those of Rathbun Lake had “Swimming is Not Recommended”
signs posted by the Towa Department of Natural Resources for anywhere from 6 to 8 weeks during a
typical summer.

The overall quality of the water can affect other conditions of the lake, Poor water quality can result in an
undesirable color and odor to the lake water. Currently, the color of Rathbun Lake varies between blue and
greenish brown. The water usually has a mild to occasionally strong odor that many describe as “fishy.”

Finally, the quality of the water affects the variety and quantity of fish in the lake. Rathbun Lake is a
popular fishing lake for crappie and walleye. Catch rates for crappies are typically very good (about
120,000 annually) while walleye catches are more variable, but Rathbun Lake is the best walleye fishery
in southern lowa (about 2,000 annually). Large mouth bass and bluegill are not important sportfish
species at Rathbun Lake.

4. During the course of the next year (2004), how many trips do you expect to take to Rathbun Lake?
__ trips in 2004,
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]I n the next question, we will be asking you how you would vote on a special

ballot regarding the water quality of Rathbun Lake. While there is currently no such
ballot initiative, we would like you to respond as if you were actually voting on the
initiative and as if this were the only alternative available for improving water quality
in the lake. (In particular, assume that no state action will be undertaken unless the

referendum passes.) N\

When you think about your answer, it is
important to keep in mind that people may
indicate that they

Improved conditions of Rathbun Lake

would be willing to
pay more money
when payment is
hypothetical than

can be summarized as:

Water Clarity:  objects distinguishable
6 to 8 feet under water

Algae blooms: Rarely more than1 per year

when they are Watercolor:  green to blue

immediatel
Y Waterodor:  usually fresh

expected to pay. It
Bacteria: rare swim advisories

may be easy for (most years none)

Rathbun Lake
Appanoose County
people fo say that Fish: strong walleye and

> Gkl photograph shawing [
they SllppOI’t a high diversity water colorand clarity 0 1 2miles

project when they  Figure 2. Conditions of Rathbun Lake following an improvement
are not sure they

will ever have to pay any money based on their response. However, if the proposed payments are real and
immediate, people may be more inclined to think about other options and what things they would have to
give up to make this payment. So in answering the following questions, please keep in mind both the
benefits of the water quality improvement and the impact that passage of such a referendum would have on

your finances. In other words, please answer as if this were a real referendum.

Suppose that investments could be made to actually improve the quality of Rathbun Lake. These invest-
ments might include dredging, building protection strips along the edge of the lake to reduce runoff from the
surrounding watershed or other structural changes to the lake and watershed. These changes would
improve the lake over the next 5 years to the conditions described in Figure 2.

5. Would you vote “yes” on a referendum to improve the water quality in Rathbun Lake to the level

described here? The proposed project would cost you $<CV BID» (payable in five $«Bid div 5»
installments aver a five year period.)

Uno Uyes

6. How sure are you of this answer?
I (not sure at all) 2 3 4 5 (certain)
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Appendix 2.D Treatment in lowa Lakes Survey 2005

Exerpt from the lowa Conservationist January/February 2005

FROM THE

Bob Castelline

A Road Map To
Lake Improvement

Here’s a fascinating passage
in the lowa Conservation Plan
that I think is worth sharing:

“The natural lakes of lowa
constitute one of the state’s most
wonderful assets. They are of
incomparable value for recre-
ational purposes. They offer the
finest fishing and the finest
refuges for water birds. They
serve as storage to equalize
stream flow. They are enor-
mously interesting from the
biological standpoint and they
comprise one of the loveliest
features in the landscape.”

The report continues:

“They (lowa’s lakes) have
been greatly damaged. Uncon-
trolled erosion of banks and on
drainage areas has deposited silt
on the bottoms of most of the
lakes and this has been aggra-
vated by such heedless acts as
taking natural rock protection

DIRECTOR

barriers away from the shores.
The silt deposits are in no small
measure responsible for the
unbalanced biologic condition and

h afalasns Tha intanai
Ui OF aigac, 1ad imiensive

occupation of adjoining lands has
cut the public off from access to
these finest public playgrounds.™
What's interesting about this
assessment of lowa’s lakes is
that it was done more than 70
years ago in the fowa Conserva-
tion Plan of 1933. We still face
many of the same challenges
today in protecting and improving
the water quality in our lakes.
This issue of the fowa

Conservationist examines two
critical studies currently being
done by Towa State University.
The first study is the completion
of a five-year effort assessing the
water quality in the lakes. The
second study is a look at the
economic value of our lakes.
Make no mistake, water
quality a

nformation from these two
studies is going to be critical in
prioritizing lake restoration
projects not only from an environ-
mental perspective, but from a
rcium on investment standpoint

from lowa State University will
undoubtedly help us in our effort
to improve the quality of water in
our lakes, I believe the biggest
challenge we face in improving
water quality lies more on the
social aspect. We need for our
citizens to value water quality and
recognize it as a fundamental
requirement to the long-term

<es are closely linked. The ¥

future of our state. In many
cases, we can identify sources of
water quality problems and there
may be financial programs
available to provide assistance,
but it still takes willing participants
to make the changes necessary to
improve water quality.

This issue of the Jowa
Conservationist contains a
number of success stories. The
common thread linking these
successes has been the interest
and initiative local residents have
taken to spearhead restoration
efforts in their own communities,

One of the best examples we
have to illustrate local leadership
driving a successful lake restora-
tion effort has been Storm Lake,
which recently saw its hard work
pay off in the form of an $8
million Vision [owa grant.

The leaders in Storm Lake
have recognized the importance
that improving water quality
means for the economic well
being of their region.

For those not familiar with
the efforts in Storm Lake, you are
missing a truly remarkable story
of a community that has the
vision to recognize its strengths
and improve on them. Not only
are locally led efforts being made
to improve the water quality in
the lake, but also of developing
the additional amenities such as
parks and green spaces that will
allow their community to flourish.

lowans must come to accept
that water quality is not just an

Director’s Message

cont. on page 4

Director V
important in

v
onk agrees that
prioritizing res

T is
your inpu
toration projects!
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Chapter 3. The Dynamic Formation of Willingness to Pay: the Impact of
Delay, Learning, and Reversing in Contingent Valuation

3.1. Introduction

The contingent valuation method (CVM) uses survey questions to elicit individuals’
preferences for nonmarket goods. Respondents in a contingent valuation survey are given a
scenario describing a proposed policy that would alter the quantity or quality of a public
good and asked questions to elicit their maximum willingness to pay (WTP) to obtain the
specified improvements. Typically, a respondent’s WTP in a contingent valuation exercise is
assumed to depend on some intrinsic value of the good that is invariant over time. Yet, as
Zhao and Kling (2001, 2004) point out, that time (and the potential options it creates) does
matter. Specifically, the individuals® WTP for a good at a particular point of time depends
not only on the intrinsic value of the good, but also on the timing of the decision and the
characteristics of the market environment.

Suppose, for example, that there is a lake restoration project under consideration and
researchers wish to assess the welfare implication using a contingent valuation referendum in
which respondents make decisions regarding their preference for the proposed project. In
particular, a contingent valuation referendum may ask “would you vote ‘yes’ to the
referendum to improve the water quality to the level as described here? The proposed project
would cost you $X.” Faced with this question, and any uncertainty they may have, the
respondents may be influenced by the possibility of acquiring more information in the future
that will help them make better decisions. If respondents believe that there is at least positive
probability that the project will be proposed again in the future, so that their decision for the

project can be delayed, their WTP to commit to decision today is likely to be reduced.
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Furthermore, the decisions to whether the proposed changes are usually irreversible. Yet, if
the government would be willing to cancel an ineffective project, respondents may perceive
positive transaction costs incurred in terminating it. Again, respondents prefer to delay their
decisions, allowing more information to be gathered regarding the efficiency of the proposed
project, and report a lower WTP for the project today.

Zhao and Kling (2004) provide a dynamic model for understanding individuals’
decisions to purchase or to sell a good under conditions of uncertainty, learning, and
irreversibility. With limited information and limited ability of learning and reversal,
individuals’ implied welfare measure of the transaction decision contains (a) the expected
intrinsic value of the good as typically conceived of in empirical welfare analysis and (b) the
compensation associated with the timing of the transaction decision. Zhao and Kling refer to
the latter as the commitment cost, which is related to but distinct from the quasi-option value
demonstrated by Arrow and Fisher (1974), Henry (1974), Hanemann (1989), and Dixit and
Pindyck (1994). The commitment cost theory predicts that individuals would prefer to delay
their transaction decision and reveal a lower WTP, if they expect (a) that delaying the
decision is possible, (b) that learning more information in the future is possible, and (c) that
reversing the decision is difficult. In other words, when delaying the decision is possible,
individuals’ decisions may depend on the value of the information. If individuals are well
informed of the project, or if individuals do not expect to obtain more information in the
future, they may have less incentive to delay their decision and may ask lower compensation
for committing the payment now. Furthermore, when delaying the decision is possible, if
individuals perceive high transaction cost of reversing a bad decision, they may prefer to

delay the decisions and may ask higher compensation for committing the payment now.
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If the intertemporal aspects of the contingent valuation referendum influence
respondents’ decision and the reported WTP as the commitment cost theory predicts, the
researchers should carefully convey not only the attributes of the project, but also the
potential for delay, learning, and reversal in their stated preference surveys. For example, if
uncertainty, learning, and irreversibility are inherent in the proposed project, then the
commitment cost should be part of the WTP elicited from respondents in a stated preference
survey. Without revealing the potential for delay, learning, and reversal in survey instruments,
respondents may ignore the commitment cost and the researcher may overestimate
respondents” WTP. On the other hand, if the researcher is interested in respondents” WTP for
the proposed project with no opportunity to revisit the project or to reverse the decision at a
later date, then the commitment cost is policy irrelevant. In this case, the immediacy of the
decision should be communicated in the survey instrument; otherwise, respondents may
perceive positive potential for delay, learning, and reversal. As a result, respondents may
include the commitment cost in their valuation yielding a WTP that underestimates the value
of the project given the current information.

The purpose of this paper is to explore the implications of delay, learning, and
irreversibility on respondents’ decisions and their implied welfare measure in a contingent
valuation referendum. It is shown that the intertemporal aspects of the contingent valuation
referendum do indeed influence the respondents’ voting behavior and, hence, their implied
WTP. Thus, researchers need to be careful in reflecting the information regarding the
dynamic aspects of the proposed referendum in survey instruments.

In this paper, we use responses of contingent valuation referendums from the 2003

and 2005 versions of the [owa Lakes Survey to examine the effects of the dynamic aspects on
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respondents’ votes to the referendums. First, in the 2003 version of survey, we use a split
sample treatment to test the effect of delay on respondents’ WTP. Specifically, half of our
2003 sample was promised a definite opportunity to vote on the same referendum two years
later in the 2005 version of the survey. With the explicit statement of delay, we expect to
separate out the impact of delay on WTP.

Second, we use respondents’ self-reported perceptions for delay, learning, and
reversal elicited from the 2003 version of survey to examine the effects of these dynamic
aspects on their WTP. In particular, we asked respondents who were not promised a second
chance to vote on the referendum to indicate their perceptions regarding the potential for
delay, learning, and reversal. We then investigate the linkage between these perceptions and
the respondents’ reported WTP.

Third, we examine the impact of delay with another perspective in the 2005 version
of survey. In the 2005 version of survey, half of the sample was notified the immediacy of
the lake restoration project. We use this split sample treatment to examine the impact of the
immediacy on WTP.

Finally, Zhao and Kling argue that the commitment cost itself depends on the
potential for additional learning foregone due to the commitment. If respondents were
already well informed about the good or if they did not expect to learn more information,
then they would have less incentive to delay their decision and would ask less compensation
for forgoing their opportunity for delay (i.e., have a lower commitment cost). In the 2005
version of survey, we elicited from each survey respondent their knowledge about the general
water quality in lowa lakes and the perceptions regarding the potential for delay. These data

are used to examine the impact of knowledge perception on individuals” WTP.
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The paper is organized as follows. Section 3.2 provides a brief review of empirical
studies related to the commitment cost theory. Section 3.3 describes the lowa Lakes Project
and the data used in this study. Our empirical results are provided in Section 3.4. Discussion

and conclusions follow in section 3.5.

3.2. Empirical Literature on Commitment Cost

There have been relatively few empirical investigations into the role of commitment
costs in the estimation of WTP. Results from a field experiment in an actual sports card
marketplace conducted by Kling, List, and Zhao (2003) conform to the predictions of the
commitment cost theory. In particular, the WTP for sports cards increases when the buyers
perceive increasing difficulty of delay and a decreasing difficulty of reversing the transaction.
Conversely, WTA decreases when sellers perceive a decreasing difficulty of delay and an
increasing difficulty of transaction reversal.

Both Lusk (2003) and Corrigan (2005) explore this issue in experimental auctions.
Lusk (2003) explicitly controlled the experiment with different possibilities for delay, future
learning, and reversal. Specifically, the values of coffee mugs and a lottery with various
degrees of uncertainty were elicited via second price auctions in the experiment. The
experiment consisted of one-period auction, two-period auction, and two-period auction with
a return policy. The results from the coffee mug auctions provide a weak test of the
commitment cost theory due to the inability to control the uncertainty about the value of the
coffee mugs and the potential for resale (i.e., in the decision reversal portion of Lusk’s study).
On the other hand, the lottery provided a better test of the theory, with a convenient way to

characterize uncertainty regarding the value of the lottery and with no market for the lottery
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outside the experiment. Lusk (2003) provided little support for the commitment cost theory.
In particular, the theory’s prediction that WTP decreases with the potential for future learning
is supported in the lottery auction, but not in the coffee mug auction. However, neither
auction supported the prediction that the individual’s WTP increases when the decision can
be reversed. Lastly, contrary to the theory, the experiment result did not support the theory’s
prediction that WTP increases when the respondent is more certain about the value of the
good.

Instead of controlling the possibility of the dynamic aspects, Corrigan (2005) used
similar goods in an experimental auction and elicited individuals’ perceptions regarding the
relative difficulty of reversal and delay outside the experimental market. Contrary to the
results in Lusk (2003), he found that individuals’ perceptions of the dynamic aspects
influence their WTP in a manner consistent with the commitment cost theory.

Finally, Corrigan, Kling, and Zhao (2008) examine the dynamic nature of WTP in a
contingent valuation study concerned with cleaning up a local lake. Specifically, two
versions of survey instruments were used to test whether individuals who were promised a
second chance to vote on the referendum one year later are less willing to vote “yes” to the
referendum than individuals who were given no opportunity for delay. Their results indicate
that when individuals are explicitly offered the opportunity to delay their decision, the
resulting WTP is significantly less than when there is no opportunity for delay. In addition,
the commitment cost, measured as the difference between a WTP with and without delay,
can be substantial. While the results of Corrigan, Kling, and Zhao (2008) provide some

empirical support to the commitment cost theory when the potential for delay is directly
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controlled, they do not investigate the role of either information or decision reversal on

individuals’ WTP.

3.3. The lowa Lakes Project

The data used in this study come from two years of the “lowa Lakes Project,” a four-
year study aimed at understanding recreational use and the value of water quality in the
principle recreational lakes in the state of lowa. The project began in 2002 with mail surveys
sent to a random sample of 8000 Iowa residents, obtaining detailed information regarding
their visitation patterns to 132 Iowa lakes as well as standard demographic data such as age,
income, gender, education. In subsequent years, surveys were sent to those individuals who
completed a survey in the prior year.' Standard follow-up procedures were employed,
including a postcard reminder mailed two weeks after the initial mailing and a second copy
of the survey mailed one month later. Individuals were provided a $10 incentive for
completing the survey.

The contingent valuation referendums analyzed in this study were included only in
the 2003 and 2005 versions of the survey. The two-year gap between the surveys allowed us
to vary across the sample both the promise and realization of a delay in voting on the
referendum, as well to elicit from respondents their perceptions regarding delay, learning and
the potential for project reversal. This provides the basis for testing the predictions of Zhao
and Kling’s commitment cost theory. Details of the survey designs for each survey are

provided in the following subsections, along with summary statistics of the survey responses.

" A second random sample was added into the panel in 2003 to fill in for the non-deliverable surveys and non-
respondents in 2002. This returned the sample to a total of 8000 individuals. No additional individuals were
added after 2003.
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3.3. 1. The Iowa Lakes Survey 2003

The 2003 Iowa Lakes Survey was second in the sequence of four mail surveys
conducted during the lowa Lakes Project. In January and February of 2003, the survey was
mailed to 8,000 Iowa households, resulting in a response rate of 68% once non-deliverables
were considered. Like the first year survey, respondents were asked to provide information
regarding their visits to key lakes in the state over the past year, as well as to answer a
sequence of socio-demographic questions.

The unique feature of the second survey was the addition of a dichotomous choice
contingent valuation referendum in which respondents were asked to consider proposed
water quality improvements at one of eight focus lakes. The focus lakes, chosen in
consultation with the lowa Department of Natural Resources (IDNR), allowed each
respondent to be presented with a scenario concerning a lake in their region of the state and,
hence, of local interest. Moreover, the focus lakes were geographically dispersed and each
was of policy interest to IDNR as various restoration projects were considered at these lakes.
Appendix 1 of the dissertation provides an example of the basic contingent valuation
referendum, in this case targeting Big Creek Lake. The first page of the referendum provided
a description of the focus lake’s current condition characterized in terms of water clarity,
water color, variety and quantity of fish, and health concerns from algae blooms and bacterial
level. A photograph, which demonstrated the water clarity and water color, was provided to
help respondents visualize the water quality of the focus lake vividly. Finally, a map of the
lake was included using color to depict both lake depth and water quality.

The second page of the referendum then described a proposed water quality

improvement scenario for the focus lake. The scenario outlined the improved water quality
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condition using the same components used to describe the lake’s current conditions and
described the methods to achieve the proposed changes, such as dredging and building
protection strips around the perimeter. Individuals were then asked whether they would vote
in favor of a referendum to fund the proposed improvements, with a specific cost ranging
from $100 to $600 payable over a five-year period and randomly assigned to individuals in
the sample.’

Of the 7720 deliverable surveys, there was a 68% response rate. There were 524
observations eliminated for missing values in their votes on the hypothetical referendum or
their perceptions of the dynamic aspects such as delay, reversal, and future learning. In total,
4725 observations are used in this study.

The basic referendum components described above were common to all of the 2003
CV surveys. Two versions of the surveys, however, were created to investigate predictions of
the commitment cost theory. To test the effect of potential delay option, a split sample
treatment was randomly administered allowing us to separate the impact of potential delay in
the CV responses. Specifically, in version 1 of the survey (denoted V1 hereafter), no mention
was made of the possibility that the proposed referendum could be revisited in the future. In

contrast, individuals who received version 2 of the survey (denote V2 hereafter) were told:

If the referendum fails, any plans to improve the water quality of the lake would
be delayed for two years while further research takes place into the causes of lake
pollution as well as alternative clean-up approaches. After this delay, any new
information from studying the lake will be made available and you will then get a
final chance to vote on the same referendum.

? In attempt to elicit truthful responses to the CV referendum, a “cheap talk” section suggested by Cummings
and Taylor (1999) was also contained in this section.
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Table 3.1 summarizes the aggregate impact that the “delay” treatment in V2 of the
survey had on individuals’ responses to the CV referendum. If the treatment has an impact on
WTP as predicted by the commitment cost theory, we would expect to have a significantly
lower percentage of “yes” votes from V2. In our sample, however, both of the “yes” response

rates from V1 and V2 are close to 31%.

Table 3.1 Effects of Stated Potential for Delay on CV Responses (Iowa Lakes Survey 2003)

N %N %Yes
V1 2393 0.51 0.31
V2 2332 049 031
Whole Sample | 4725 - 0.31

Figure 3.1 provides additional detail regarding the survey responses contrasting the
voting patterns in versions V1 and V2 of the survey as they vary with the stated cost (or bid
values). It is evident that the voting patterns under both versions of the survey were
consistent with economic theory, i.e., the percentage of “yes” responses decreased as the bid

value increased. However, the similarity in the “yes” response rates may suggest the
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Figure 3.1 Effect of Stated Delay on Percentage of Yes Responses (Iowa Lakes Survey 2003)
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ineffectiveness of the treatment. That is, based on the summary statistics provided on
aggregate in Table 3.1 and by bid values in Figure 3.1, the stated potential for delay appears
to have no impact on the survey response patterns and, hence, on WTP.

A final element in the 2003 Iowa Lakes Survey was embedded at the very end of the
survey, following the standard socio-demographic questions. In this closing section, both
versions of the survey asked respondents (on a scale from 1 to 5, where 1 denotes impossible
and 5 denotes certainty) to rate the chances of future learning and project reversal.

Specifically, the question regarding respondents’ perceptions of future learning posed was:

What do you think is the likelihood that you will get additional information about
the effectiveness of water quality improvement project in the next few years?

Table 3.2 summarizes the respondents’ perceptions of future learning and the effect
of future learning on their responses to the contingent valuation referendum. In aggregate,
95% respondents perceived positive opportunity for learning about the effectiveness of the
proposed project and 9% respondents perceived definite potential for future learning. Figure
3.2 illustrates the respondents’ perceived potential for learning elicited from both versions of
survey. It is evident that the respondents in the V2 sample were more likely to perceive a
lower chance to learn the effectiveness of the proposed project. This may imply that the

“delay” treatment had a negative impact on respondents’ perceptions of future learning.

Table 3.2 Impact of Future Learning on Voting Behavior (Iowa Lakes Survey 2003)

Whole Sample V1 V2
N %9N %Yes| N %N %Yes| N %N % Yes
1 227 0.05 0.18 58 0.02 0.12 169 0.07 0.20
2 1303 028 028 | 416 0.17 0.25 887 038 0.30
3 1657 035 030 | 912 0.38 0.28 745 032 0.32
4
5

1106 023 037 | 717 030 038 | 389 0.17 0.34
432 009 034 | 290 0.12 0.34 142 0.06 0.33
Total | 4725 - 0.31 | 2393 - 0.31 | 2332 - 0.31
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Figure 3.2 Distribution of “Learning” Perception (Iowa Lakes Survey 2003)

The theory argues that the respondents would have more incentive to delay their
decision, i.e., less likely to vote “yes” to the referendum, if they perceived more learning
potential. As shown in Table 3.2, the respondents’ voting pattern did not conform to the
theory’s prediction. The respondents who perceived no chance to learn the effectiveness of
the project had the lowest “yes” response rate. The respondents who perceived positive
chance to learn the effectiveness of the project were more willing to vote “yes” for the
project, and the “yes” response rate did not decrease with the respondents’ perceived
potential for learning.

Considering the potential for project reversal, individuals were asked:

If a water quality project such as this one described on page 9 were initiated but
later information suggested that it would be ineffective, how likely is it that the
project would be scrapped?
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The respondents’ perceptions of reversal and the effect of reversal on their responses
to the contingent valuation referendum are summarized in Table 3. 3. In this sample, 97%
respondents perceived positive chance to cancel the project if it were not effective, and 23%
respondents perceived definite chance to cancel the ineffective project. Figure 3 shows the
respondents’ perceived potential for canceling the proposed project if it were not effective
elicited from both version. As shown in Figure 3.3, the similarity of the distributions of
individuals’ perceived potential for project reversal may imply that the “delay” treatment had

no influence on respondents’ perceptions of reversal.

Table 3.3 Impact of Reversal on Voting Behavior (Iowa Lakes Survey 2003)

Whole Sample Vi V2
N %N %Yes| N %N %Yes| N %N % Yes
1 120 0.03 0.11 60 0.03 0.12 60 0.03 0.10
2 721  0.15 027 340 0.14 0.28 381 0.16 0.26
3 1320 028 0.29 659 028 0.29 661 028 0.30
4 1472 031 0.35 771 032 0.34 701  0.30 0.35
5 1092 023 0.32 563 024 032 529 023 0.33
Total | 4725 - 0.31 | 2393 - 0.31 | 2332 - 0.31
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Figure 3.3 Distribution of “Reversal” Perception (Iowa Lakes Survey 2003)
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The theory predicts that respondents would have less incentive to delay their
decisions i.e., be more willing to vote “yes” to the referendum, if they perceived a higher
likelihood to scrap an ineffective project. It is shown in Table 3.3 that, consistent with the
theory, the respondents who perceived that the proposed project was irreversible had the
lowest “yes” response rate. The respondents who perceived positive chance to cancel an
ineffective project had higher “yes” response rates and the “yes” response rate increased with
the respondents’ perceived potential for reversal.

Finally, respondents to V1 of the survey were also asked to rate the possibility that

the proposed referendum would be revisited at a later date, with the following wording:

If a project such as this one described on page 9 failed to pass in a referendum,
what do you think is the likelihood that another, similar project would be
considered within the next few years?

Without mention of the possibility that the proposed referendum could be revisited in
the future, Table 3.4 summarizes respondents’ perceived potential for delay and the effect of
delay on their responses to the contingent valuation referendum. In the V1 sample, 97%
respondents perceived positive opportunity to vote on a similar referendum again, and 10%

of the sample perceive definite chance to vote on a similar referendum in the future.

Table 3.4 Impact of Delay on Voting Behavior (Iowa Lakes Survey 2003)

\'2!
N % N % Yes
1 82 0.03 0.17
2 583 024 031
3 851 036 0.30
4
5

627 026 0.34
250  0.10 0.30
Total | 2393 - 0.31
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The theory predicts that the respondents would be less willing to vote “yes” to the
referendum if they perceived positive chance for delay. From Table 3.4, the respondents who
perceived no chance to vote on a similar referendum in the future had the lowest “yes”
response rate. Contrary to the theory’s prediction, the respondents who perceived positive
opportunity to vote on a similar project in the future had higher “yes” response rates, and the

“yes” response rate did not decrease monotonically with their perceptions of delay.

3.3.2. The Iowa Lakes Survey 2005

The final survey of the lowa Lakes Project in 2005 provided respondents an
opportunity to revisit the CV referendum posed in 2003 and, in doing so, fulfilled our
promise to those respondents receiving version V2 of the survey that they could indeed vote
again on the proposed project. The survey also allowed us to ask individuals a series of new
questions regarding how much they had learned over the years. At the same time, other
factors reduced the proportion of the survey sample that could be allocated to the
commitment cost issue. First, one of the focus lakes, Storm Lake, became the target of a
major restoration effort, making our original proposed water quality scenario moot. Second,
four of the focus lakes were set aside for our investigation into the impact of consequentiality,
discussed in Chapter 2 of the dissertation. Thus, only three of the original eight focus lakes
were used in 2005 to further study the commitment cost theory. For this subgroup, the
relevant surveys were sent out to 1638 individuals who responded in the prior year. Of the
1361 deliverable surveys, there was a 96% response rate. There were 205 observations
eliminated for missing values in their votes on the CV referendum or in the relevant

following questions. In total, 1100 observations are used in this portion of our analysis.
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There are basically two elements of the 2005 survey design related to our
investigation into the commitment cost theory. The first element revisits the issue of potential
impact of delay on WTP. As in 2003, a split sample treatment was employed.’ For half of the
sample (labeled NV1 hereafter), no mention was made regarding the possibility of revisiting
the referendum at future date. For the other half of the sample (labeled NV2 hereafter), they

were told:

When you answer this question, please remember that this is the last year of
funding for this survey research. You may remember that two years ago we asked
you a similar question, however, we will not be contacting you again to ask you
this question. You will not have another such opportunity to express your views to
us regarding such a referendum. Further, we know of no other plans to obtain
your views regarding water quality improvements.

Table 3.5 summarizes the aggregate impact of the “immediacy” treatment in NV2 of
the survey had on respondents’ responses to the contingent valuation referendum. The theory
predicts that the respondents who were told the immediacy of the project would be no less
willing to vote “yes” than the respondents in sample NV 1. Contrary to the theory, the
percentage of “yes” response for NV2 was slightly lower than that from NV1. Figure 3.4
provides detail regarding the voting patterns of respondents in treatment groups NV1 and
NV2 breaking down the responses by bid values. As illustrated in Figure 3.4, the voting
patterns of NV1 and NV2 are generally consistent with the economic theory. The percentage
of “yes” responses typically decreases as the bid value increases, though the percentage of

“yes” response from NV2 is slightly lower than that from NV1. Based on the summary

? The split sample treatment was once again randomly assigned and, thus, orthogonal to the 2003 split sample
treatment.

* In comparing Figure 1 and 4, it is apparent that some lower bid values were used in the 2005 survey compared
to the 2003 survey. In fact, in order to better determine at what half of the population would say “yes” to the
CV scenario, the 2005 survey bid values were set at one-tenth their 2003 levels for half of the survey.
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Table 3.5 Effect of Stated Immediacy on CV Responses (Iowa Lakes Survey 2005)

N %N % Yes
NV1 548 050 042
NV2 552 050 0.38
Whole Sample | 1100 - 0.40
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Figure 3.4 Effect of Stated Immediacy on Percentage of Yes Responses (Iowa Lakes Survey 2005)

statistics provided in Table 3.5 and Figure 3.4, the stated immediacy of the project seems to
have had no impact on individuals’ voting patterns.

The second key element of the 2005 survey was a series of perception questions. In
this section, both versions of the survey asked respondents (on a scale from 1 to 5) to rate
their self-perceived knowledge level and knowledge increment about the general water
quality in Iowa lakes and the chance of revisiting a similar referendum in the future.
Individuals’ knowledge level about the general water quality in Iowa lakes was elicited with

the following question:

How well informed are you about the general state of water quality in lowa’s
lakes?
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where a “1” denoted “not well informed at all” and a “5” denoted “very knowledgeable.”
The distribution of respondents’ self-perceived knowledge level and the impact of the
knowledge level on their vote to the referendum are summarized in Table 3.6. In this sample,
19% respondents perceived themselves knowing nothing about the water quality in lowa
lakes, 79% respondents had some knowledge, and 2% respondents were “very

knowledgeable.” Figure 3.5 provides a comparison of respondents’ self-perceived knowledge

Table 3.6 Impact of “Knowledge” on Voting Behavior (Iowa Lakes Survey 2003)

Whole Sample NV1 NV2
N %N %Yes| N %N %Yes| N %N 9% Yes
1 205 0.19 027 |101 0.18 028 | 104 0.19 0.27
2 321 029 037 | 162 030 041 159 029 0.33
3 384 035 044 | 194 035 046 | 190 034 042
4 163 0.15 048 78 0.14 0.51 8 0.15 045
5 27 0.02 048 13 0.02 031 14 0.03 0.64
Total | 1100 - 0.40 | 548 - 042 | 552 - 0.38
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Figure 3.5 Distribution of “Knowledge Level” Perception (Iowa Lakes Survey 2005)
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level in NV1 sample and NV2 sample. The similarity of perceived knowledge level

distributions may suggest that the “immediacy” treatment had no effect on respondents’
perceptions of knowledge level about general water quality in lowa lakes. We would, of
course, not expect an impact here, given the random nature of the treatment assignment.

The commitment cost theory predicts that respondents who were more knowledgeable
about the good have less incentive to delay their decision, i.e., more willing to vote “yes” to
the referendum.” We found a voting pattern consistent with the theory’s prediction.
Specifically, respondents who perceived that they knew nothing about the general water
quality in lowa lakes were less willing to vote “yes” to the referendum. The respondents who
had some knowledge about the general water quality in lowa lakes had higher “yes” response
rates, and the “yes” response rate increased with their knowledge level.

To assess the respondents’ knowledge increment about the general water quality in
Iowa lakes after participating in the Iowa Lakes Project, respondents were asked to report

their knowledge increment with the following wording:

How would you assess your knowledge of water quality in lowa’s lakes now,
relative to three or four years ago?

b

where a “1” denoted “I know much less,” and a “3” denoted “I know about the same,’
and a “5” denoted “I know much more.” Table 3.7 summarizes the distribution regarding the
respondents’ self-evaluated knowledge increment and the impact of knowledge increment on
their decision. There were 10 % respondents perceived that they knew less, 58% perceived

that they knew about the same, and 32% perceived that they knew more after participating

> This result should be interpreted with some caution due to a potential endogeniety issue of the individuals’
knowledge. In particular, individuals who hold a higher WTP may seek to be more knowledgeable about the
proposal.
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the lowa Lakes Project. Figure 3. 6 compares the distributions of knowledge increment

between NV 1 and NV2. It is evident that the “immediacy” treatment did not have an impact

Table 3.7 Impact of “Knowledge Increment” on Voting Behavior (Iowa Lakes Survey 2003)

Whole Sample NV1 NV2
N %N %Yes| N %N %Yes| N %N 9% Yes
1 42  0.04 0.29 20 0.04 0.30 22 0.04 0.27
2 65 0.06 025 43 0.08 0.30 22 0.04 0.14
3 642 058 038 [323 059 040 |319 0.58 036
4 282 026 047 | 126 023 054 | 156 0.28 042
5 69 0.06 041 36 0.06 0.31 33 0.06 0.52
Total | 1100 - 0.40 | 548 - 0.42 | 552 - 0.38
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Figure 3.6 Distribution of “Knowledge Increment” Perception (Iowa Lakes Survey 2005)

on respondents’ self-assessing knowledge increment since NV1 sample had a similar

knowledge increment distribution to NV2 sample.

Regarding the impact of learning on respondents’ voting behavior, the theory predicts

that respondents who perceive that they will learn more information about the good would

have more incentive to delay their decision, i.e., less willing to vote “yes” to the referendum.

In aggregate, we found that respondents who perceived that they knew less after participating
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the lowa Lakes Projects were less willing to vote “yes” to the referendum than the
respondents who perceived that they knew about the same or more.

Finally, respondents’ perceptions of further delay were elicited as follows:

In this survey, we have asked you about your usage of lowa’s lakes and your
views about water quality improvements. Do you believe that you are likely to
have other opportunities to express your views about water quality projects and
programs?

where a “1” denoted “not likely at all” and a “5” denoted “very likely.” Table 3. 8
summarizes the respondents’ perceptions of further delay and the impact of further delay on
their votes to the referendum. In aggregate, 28% respondents perceived no further chance,
and 5% respondents perceived definite chance to vote on a similar referendum in the future.
Recall that we employed a split sample treatment regarding the “immediacy” of the proposed
project in NV2 version of the survey. We expect that the respondents who responded to the
NV2 version of survey perceived lower potential for delay. Figure 3.7 compares respondents’
perceptions of delay with and without the “immediacy” treatment. The treatment did not have
effect on respondents’ perceptions of delay since the NV2 sample’s perceptions of delay

were not significant different from the NV1 sample’s.

Table 3.8 Impact of “Further Delay” on Voting Behavior (Iowa Lakes Survey 2003)

Whole Sample NV1 NV2
N %N %Yes| N %N %Yes| N %N 9% Yes
1 308 028 030 [156 028 033 | 152 028 0.26
2 258 023 043 | 119 022 045 | 139 025 040
3 310 028 044 |161 029 047 |149 027 040
4
5

168 0.15 039 | 82 0.15 034 | 86 0.16 044
56 005 057 | 30 0.05 0.63 26 0.05 0.50
Total | 1100 - 0.40 | 548 - 042 | 552 - 0.38
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Figure 3.7 Distribution of “Further Delay” Perception (Iowa Lakes Survey 2005)

The theory predicts that respondents who perceived more likelihood to delay their
decision would less likely to vote “yes” to the referendum. Similar to the result in the 2003
survey, we did not find a voting pattern consistent with the theory’s prediction. In aggregate,
the respondents who perceive no chance to vote on a similar referendum had the lowest “yes”
response rate, while the respondents who perceived positive opportunity to revisit a similar
referendum had higher “yes” response rates and the “yes” response rate did not decrease with
the respondents’ perceived potential for delay.

Also of note, individuals’ perceptions for delay changed significantly between the
2003 and 2005 survey. As shown in Figure 3.8, only 3% respondents perceived no potential
for delay in the 2003 sample, while 28% respondents perceived no chance for delay in the
2005 sample. Further, respondents held lower probability of delay in the 2005 survey in
general. The change in individuals’ perception of delay might be explained by the

information provided in the 2003 and 2005 survey cover letter. In particular, the 2003 sample

was informed that multiple years of data will be collected and their repeated responses are
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opportunity for delay. On the contrary, the finality information provided to the 2005 sample

might convince individuals to perceive lower probability for delay.
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Figure 3.8 Distribution of Perceived Potential for Delay in 2003 and 2005 Surveys
3.4. Empirical Results

To control for differences in survey designs, perceptions of dynamic aspects, and
socio-demographic characteristics across respondents, we use a probit model to investigate
the effects of the survey designs and perceptions of dynamic aspects on WTP. Details of the
employed probit model and estimation results along with related discussion are provided in

the following subsections.

3.4.1. Model

Following Cameron (1989), the dichotomous contingent valuation referendum
responses in both of the 2003 and 2005 surveys can be interpreted indicating whether an

individual’s WTP exceeds the proposed bid value and can be modeled parametrically with a
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linear WTP function. Assume that the unobserved continuous variable, Wf , 1s the

individual’s latent log willingness to pay for the proposed water quality improvement, with
VV:‘* =XB+g (3.1

iid
*
i

where X, is a vector of explanatory variables and ¢, ~ N (0,0’2). The latent variable, W, , is

not observed but its value generates an observed indicator variable, W, as follows:

1

1

0 ifw <log(B,)
W, = I (3.2)
1 if W >log(B,)

where B, is the bid value ranging from $100 to $600 payable over a five-year period and

randomly assigned to individual .

We fitted the parameters of the model in equation (1) and (2) using Bayesian
estimation with data augmentation, following the work of Albert and Chib (1993)°. We used
several generating data experiments to test the performance of the algorithm. These
experiments revealed that our algorithm mixed reasonably well, i.e., the lagged
autocorrelations among our parameter simulations were not severe. Further, the algorithm
recovered parameters of the pseudo-data. In each application of the model, we ran our
posterior simulator for 6,000 simulations and discard the first 1,000 simulations as burn-in.
We also used numerous chains with dispersed starting values to verify if the posterior

distribution converged to the target distribution.

6 The prior and the posterior simulator are fully described in the appendix.
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3. 4. 2. Findings from Iowa Lakes Survey 2003

The responses from the lowa Lakes Survey 2003 are used to examine the
commitment cost theory from two perspectives. First, we examine the impact of delay on
individuals” WTP. In particular, as described in the previous section, the 2003 survey
included a split sample treatment in which half of the sample was promised a second chance
to vote on the contingent valuation referendum. In this case, we examine the theory by
determining if respondents who were promised a second chance to vote on the referendum
had a lower WTP.

Second, we use respondents’ perceived potential for delay, reversal, and future
learning elicited in the survey to examine the influence of the dynamic aspects on
respondents’ WTP in an ordinary CV referendum. In particular, we use the responses from
the V1 sample regarding their perceptions for delay, reversal, and future learning, and their
responses to the contingent valuation referendum to examine the influence of the dynamic
aspects on their WTP.

To determine the impact of “delay” treatment on WTP, we assume
W, = B, + B,Treatment, + 3,Age, + 3, Female, + (3,College, + (3;Income, +
where Treatment; = 1if the individual received version V2 of the survey (promising a second
chance to vote on the referendum), =0 otherwise; Female; =1 if the respondent was female,
= 0 otherwise; and College; =1 if the respondent completed college, =0 otherwise. A4ge;
and Income; denote the age and household income of the survey respondent with both

variables standardized to have a mean zero and unit variance, respectively.
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The commitment cost theory suggests that respondents who were able to revisit their
decision at some future date would take into account this opportunity, and report a lower

WTP. Therefore, we expect f; to be negative. The signs of the remaining coefficients are
indeterminate, though the literature typically finds S5, B4, fB5 to be positive.

Table 3.9 presents results of the probit model regarding the impact of the “delay”
treatment on WTP. The first column of the table reports the posterior mean, the second
column reports the posterior standard deviation, and the final column reports the probability
that the parameter value is positive. Values in the final column near either 1 or 0 indicate a
high probability of difference from zero, the former in the positive direction and the latter in
the negative. The coefficients associated with the demographic variables in the WTP function
are generally consistent with our expectation. Individuals who are younger, female, with
college education, and higher income are more willing to pay for the water quality
improvement project. However, we do not find very strong support for the commitment cost
theory. Specifically, the posterior mean of the treatment is negative (-0.04) as expected, but

the posterior distribution is almost evenly divided between positive and negative values, with

Pr(f,>0]y)=036.

Table 3.9 Treatment Effect on Willingness to Pay (Iowa Lakes Survey 2003)

Willingness to Pay, N = 4223

Variable | E(«|y) Std(sy) Pr(e>0]y)
Intercept 3.71 0.15 1.00
Treatment | -0.04 0.11 0.36
Age -0.19 0.06 0.00
Female 0.32 0.12 1.00
College 0.65 0.13 1.00
Income 0.26 0.06 1.00
Variance of WTP
gfv 6.55 0.68 -
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The indifference of the WTP between the treated and the non-treated samples does
not necessarily imply that delay does not have an impact on WTP. Instead, the indifference
may be due to the ineffectiveness of the treatment. In particular, the treatment was used to
reinforce the individuals’ perceived potential for delay and in hope for separating out the
impact of delay on WTP. Recall that 97% respondents who were not promised a second vote
perceived positive opportunity to vote on the same referendum in the future and 10%
respondents perceived definite opportunity to vote on the same referendum in the future. We
suspect that the “delay” treatment did not significantly strengthen the treated respondents’
perceived potential for delay as we expected so that the treated sample did not hold a lower
WTP than the non-treated sample. However, this conjecture cannot be identified since the V2
sample’s perceived potential for delay was not elicited.

We now turn to respondents’ perceptions of delay, learning, and project reversal
elicited in the survey to examine the relationship between the dynamic aspects and
respondents” WTP. Incorporating individuals’ perceived delay, reversal, and learning into the

WTP function, we assume

W, =B, + B,(Delay, x Learn,) + 3, Reverse, + 3, Age, + (3, Female, + 3,College, + 3,Income, +ze,
where Delay;, Learn;, and Reverse; using index 1 to 5 to indicate respondent i's
perceptions of delay, learning, and reversal with 1 denotes impossible and 5 denotes definite
possibility; (Delayl- X Learni) indicates the interaction of respondent i's perceived delay and
learning.

The commitment cost theory predicts that respondents who perceived having

potential opportunities to revisit the referendum and getting more information about the
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proposal would report a lower WTP. In addition, if the respondents perceived higher
likelihood to cancel an ineffective project, they would report a higher WTP. Therefore, we

expect f; to be negative and /3, to be positive.

Specification (1) of Table 3.10 presents the results of the probit model regarding the
effects of respondents’ perceived delay, learning, and reversal on their WTP. The cross effect
of respondents’ perceived delay and reversal does not influence their WTP as the theory
predicts. In particular, the respondents who perceived more potential to revisit the
referendum and expected to obtain more information about the project reported a higher
WTP. In contrast, the respondents’ perceived opportunity for reversal influence their WTP,
as the theory would predict. In particular, the respondents who perceived a greater chance to

cancel an ineffective project have a higher WTP.

Table 3.10 Effects of Perceived Dynamic Aspects on WTP (Iowa Lakes Survey 2003)
Willingness to Pay, N = 2144

Variable Specification (1) Specification (2)
E(-\ y) Std(-| y) Pr(-> 0] y) E(-| y) Std(-| y) Pr(-> 0] y)
Intercept 3.34 0.47 1.00 3.30 0.60 1.00
Delay*Learn 0.07 0.02 1.00 0.08 0.07 0.89
Reverse 0.15 0.07 0.99 0.13 0.07 0.97
Delay - - - -0.16 0.17 0.17
Learn - - - 0.17 0.17 0.86
Age -0.01 0.01 0.00 -0.01 0.01 0.00
Female 0.29 0.16 0.97 0.32 0.17 0.97
College 0.41 0.18 0.99 0.40 0.18 0.99
Income 0.01 0.00 1.00 0.01 0.00 1.00
Variance of WTP
va 6.98 1.61 - 7.57 1.61 -

In the specification (2) of Table 3.10, we examine the direct effects of respondents’
perceived potential for delay, learning, and reversal along with the cross effect of delay and

learning on their WTP; i.e., let



70
W' = 3, + B(Delay, x Learn,) + 3, Reverse, + 3,Delay, + 3,Learn, + (3, Age.
+ B,Female, + 3,College, + 3, Income, + 3, + 5, + 5,, +¢,

The estimated coefficients of the probit model suggest that the effects of respondents’

perceived opportunity for delay and learning on WTP are mixed. The coefficient on delay is

negative with somewhat weak support for its sign, with Pr( B, >0] y) =0.17 . The direct

learning coefficient ( 3,) is positive with Pr( B, >0| y) =0.86 . The interaction between

delay and learning perceptions is positive, again contrary to the expectation from the theory,

though Pr( B, >0] y) =0.89. Finally, the effect of reversal is positive, as the theory would

predict.

Overall, in this sample, perceptions for reversal were positively correlated with the
individual’s revealed WTP. In other words, respondents who perceived positive opportunity
to cancel an ineffective project had a higher WTP, as the theory would predict. However,
contrary to the expectation of the theory, the interaction between respondents’ delay and

learning perception had a positive impact on WTP.

3. 4. 3. Findings from Iowa Lakes Survey 2005

In Iowa Lakes Survey 2003, we examine the impact of delay on WTP with a
promised second chance to vote on the referendum. The impact of delay on WTP is
examined with a reverse perspective in lowa Lakes Survey 2005. Specifically, after a two-
year lag with more information gathered, half of the 2005 sample was randomly informed
that this is the last year of this study and there is no other water quality improvement plan so

that they will not have another opportunity to vote on the referendum. We use the
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“immediacy” treatment to weaken the treated respondents’ perceived potential for delay and
in doing so, examine the impact of “immediacy” on WTP.

In addition, we examine the commitment cost theory regarding the impact of
individuals’ knowledge perceptions on WTP. In particular, the theory suggests that
individuals who are well informed about the good or who do not expect to learn more
information in the future would have less incentive to delay their purchase decision and, thus,
have a higher WTP.

We first examine the impact of the “immediacy” treatment on WTP by assuming

W = 3, + B,Treatment, + 3,Age, + 3,Female, + 3,College, + (3,Income, + ¢,
where Treatment; =1if the individual received version NV2 of the survey (indicating the last

year of the study and no other opportunity to vote on the water quality improvement project),
= () otherwise. If the “immediacy” treatment weakened respondents’ perceived potential for
delay and respondents responded in the manner predicted by the commitment cost theory, we
expect f; to be positive.

The impact of the “immediacy” treatment on WTP is presented in Table 3.11. In this
sample, respondents who were older, female, with college education, and higher income were
more willing to pay for the proposed project. However, we do not find evidence supporting

the commitment cost theory. Specifically, contrary to the theory’s prediction, the posterior

Table 3.11 Treatment Effects on Willingness to Pay (Iowa Lakes Survey 2005)

Willingness to Pay, N = 1100
Variable E(-| y) Szd(.| y) Pr(-> 0|y)

Intercept 342 0.26 1.00
Treatment | -0.19 0.22 0.19
Age 0.26 0.16 0.99

Female 0.17 0.24 0.77




72

College 0.98 0.26 1.00

Income 0.27 0.12 0.99
Variance of WTP

a‘i 7.43 1.61 -

mean of the treatment parameter on WTP is negative, (-0.19), though Pr( B >0]| y) =0.19.

The weak impact of the treatment on WTP can be explained, in part, by the ineffectiveness of
the treatment itself, since respondents who were informed the “immediacy” of the project did
not have significant different perceptions of delay from the respondents who were not
informed the immediacy of the project.

Next, examine the effects of respondents’ knowledge perceptions on WTP. To test

how respondents’ knowledge perceptions influenced WTP, their WTP is estimated as

W = B3, + B,Delay, + 3,Knowlncreased, + 3,Knowledge,
+ B,Age, + B;Female, + 3,College, + 3,Income, + ¢,

where Delay; =1,2,3,4,5 with 1 indicates no chance to revisit the referendum and 5
indicates definite chance to revisit the referendum; Knowlncreased; =1,2,3,4,5 with 1
indicating know much less, 3 indicating know about the same, and 5 indicating know much
more; and Knowledge; =1,2,3,4,5 with 1 indicating not informed at all, and 5 indicating
well informed.

The commitment cost theory suggests that the value of the compensation respondents
would ask for giving up her opportunity for delay depends on the value of the information. If
respondents were well informed about the good or if respondents perceived less information
about the good will be available, the value of delay would be lower. Thus, they would have

less incentive to delay their decisions, i.e., higher WTP. Therefore, we would expect S, and

B, to be positive, while S, would be negative.
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Table 3. 12 presents the result of the probit model. The knowledge increment

coefficient ( £, ) is positive, but with week support for its sign, Pr( B, >0]| y) =0.66. The

Table 3. 12 Effects of Perceived Dynamic Aspects on WTP (Iowa Lakes Survey 2005)

Willingness to Pay, N=548

E(Jy) Std(sy) Pr(s>0]y)
Intercept 1.99 0.75 0.99
Delay 0.20 0.14 0.93
Knowledge Increment |  0.08 0.20 0.66
Knowledge 0.28 0.17 0.95
Age 0.17 0.15 0.87
Female 0.76 0.33 0.99
College 0.69 0.34 0.98
Income 0.14 0.16 0.82

Variance
o? 6.63 1.80 -

coefficient on respondents’ knowledge level is positive, as the theory predicts. In particular,
respondents” WTP did not increase with the information about the water quality in lowa
lakes they had learned. However, respondents who were more knowledgeable about the
general water quality in Iowa lakes tend to have a higher WTP. Regarding respondents’
perceptions for further delay, contrary to the theory’s prediction, the coefficient on delay is
positive; i.e., respondents who perceived higher potential for further delay tend to have a

higher WTP.

3.5. Discussion and Conclusions

The welfare measurement from a contingent valuation exercise is typically conceived
as being static in nature. However, respondents’ decisions are often dynamic. Incorporating
the consequences of uncertainty, learning, and irreversibility, the commitment cost theory

suggests that the formation of the welfare measurement is a dynamic process. Therefore,



74

researchers need to reflect the potential for delay, learning, and reversal carefully in survey
instruments.

In this paper, we examine the impacts of delay, learning, and irreversibility in two
ways. First, we employed split sample treatments associated with the potential for delay to
test the effect of delay on respondents’ votes to the contingent valuation referendums.
Specifically, half of our 2003 sample was promised a second chance to vote on the same
referendum two years later. The 2005 version of survey provided respondents an opportunity
to revisit the referendum posed in the 2003 version of survey. At the same time, half of the
2005 sample was randomly assigned a split sample treatment associated with the immediacy
of the proposed project. Our findings showed that the exogenous treatments did not influence
respondents’ voting behavior and, hence, WTP. In other words, respondents who were
promised a second chance to vote on the referendum did not have a lower WTP to the 2003
contingent valuation referendum. Furthermore, respondents who were told the immediacy of
the project did not have a higher WTP to the 2005 contingent valuation referendum.

These results did not necessarily suggest that the potential for delay did not influence
respondents’ voting behavior. Instead, we would argue that the exogenous treatments
employed in this study were not effective as expected. As a result, the failure of our treatment
may stress the importance of a clear communication about the intertemporal aspects of the
proposal in a contingent valuation referendum.

Next, we explored the linkage between the respondents’ perceived dynamic aspects
and their voting behavior. In particular, respondents’ perceptions of delay, learning, and
reversal were elicited in the 2003 version of survey. Incorporating respondents’ self-reported

potential for delay, learning, and reversal into consideration, we found that, as the theory’s
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prediction, respondents who perceived a greater chance to cancel an ineffective project tend
to have a higher WTP. However, the interaction between delay and learning did not influence
respondents’ voting behavior as the theory predicted. In particular, the theory expected that
respondents who perceive more possibility to revisit the referendum and to obtain more
information about the proposed project tend to have a lower WTP. Contrary to the theory’s
prediction, our result suggested that the interaction between delay and learning had a positive
impact on WTP. Regarding the direct effects of delay and learning, our result weakly
supported that respondents who expected less possibility to revisit the referendum and who
expected more possibility to obtain more information about the proposed project tend to have
a higher WTP.

In the 2005 version of survey, besides perceptions of delay, we asked respondents
self-evaluated their knowledge and knowledge increment about the general water quality in
Iowa lakes during the process of lowa Lakes Project. The information was used to examine
the relationship between knowledge, learning behavior, and their WTP. First, our results
showed that respondents’ knowledge increment about the proposed project did not influence
their WTP. Second, respondents who were more knowledgeable about the general water
quality in Iowa lakes tend to have a higher WTP. Finally, contrary to the empirical result in
2003 survey, respondents’ perceived potential for delay had a positive impact on their WTP.

In general, our findings regarding the correlation between respondents’ perceived
dynamic aspects and WTP suggested that respondents would have a higher WTP if they
perceived (a) that it was more likely to reverse their decisions, (b) that they were more
knowledgeable about the proposed project. However, the correlation between the

respondents’ perceived delay and learning had a mixed effect on their WTP. In particular, the
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interaction between respondents’ perceived delay and learning was positively correlated with
their WTP. The respondents’ perceived potential for acquiring more information about the
proposed project was positively correlated with their WTP. The respondents’ perceived
potential for revisiting the referendum was negatively correlated with their WTP in the 2003
survey and was positively correlated with their WTP in the 2005 survey.

The mixed effect of respondents’ perceived delay may suggest that there may be an
endogeniety problem. One the one hand, respondents who perceived a higher potential to
revisit the referendum may require a higher compensation to commit this decision, and hence,
may hold a lower WTP. On the other hand, respondents who held a higher WTP may
perceive a higher possibility to revisit the referendum. Normally, researchers would use an
exogenous treatment to control for the endogeniety problem. Unfortunately, our exogenous
treatments in 2003 survey and in 2005 survey did not successfully reinforce respondents’
perceived potential for delay in the direction as we expected. Therefore, these treatments did
not separate out the effect of respondents’ perceived delay on their WTP. These results may
suggest that a clear reflection of the dynamic aspects in a contingent valuation referendum is
essential in obtaining a precise welfare measure. Our future works include (a) exploring
effective treatments in communicating the dynamic aspects of the proposed project, (b)
exploring the implications of various dynamic aspects surrounding individuals’ behavior in
dynamic environments, and (c) exploring the correlation between respondents’ characteristics

and their responses to the dynamic aspects.
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Appendix 3.A The Bayesian Estimation of Probit Model

Priors and the Joint Posterior

We fit the probit model using a Gibbs sampler with data augmentation suggested by

Albert and Chib (1993). ). The augmented posterior distribution involves adding the latent
W/ to the joint posterior distribution. Under prior independence, the joint distribution can be

1

represented as:

p(W".Bow |W)oc p(W W By ) p (W 1By ) p(B) P (o)

= p(B) (o) [ [ (W, 19, Buor ) p (W, 1Buory )

where the product term follows from the assumed conditional independence across

observations. For the first term on the right-hand side of the product, note
p(W, W, B.ow)=p(W, W)
where
p(W; W, )=1(W; >log(B))
Apart from the priors, the remaining pieces in our joint posterior follow immediately

from our normality assumption:
N iid
VV; | B’O-W NN(XB’O_W)
The model is completed by choosing priors of the forms:

BNN('”/J”K/?)

o, ~ Gamma(R,v)
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For our priors, we use Uy = 0,V,= (1002 )Ik , R=100, and v=10, which are reasonably

non-informative choices, suggesting the information coming from the data will dominate

information added through our prior.

The Posterior Simulator

Step 1.Drawing from p(B | oW, W*), where.

Blow. W™ ~N(B.Vp)
and

N N
= R N o ' -1
ﬁ:V,{;Xl.z VARY g}, Vﬂ:(gxiz lxi+zﬁj.

Step 2.Drawing from p(O'V_Vl 1B, W*) , where

-1
% N 1
oy |B.W " ~ Gamma {pR+zgigi} N+ p
i=1

Step 3.Drawing from p(Wl* |B,0W,W). Fori=1,2,...,n

* TN(—OO,log(B,)] (XB7 O_,/ZV ) if VV[ =0
VV[ |B9Gw!m ~

TN [(xB,oy) it W =1

[log(Bi ), 0

A Gibbs sampler proceeds by simulating (in order) from the posterior conditional distribution.
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Chapter 4. A Comparison of Value Elicitation Question Formats in
Multiple Good Contingent Valuation

4.1. Introduction

Economists use a variety of stated preference elicitation methods to estimate the
economic value of non-market goods. Those various elicitation methods, particularly the
form of the question used to infer value, have been the focus of a number of studies. The
earliest elicitation question used is an “open-ended” question where respondents are asked
directly to state their willingness to pay (WTP) or willingness to accept (WTA) for a given
environmental change (Mitchell and Carson, 1986). While straightforward, respondents may
find it difficult to answer an “open-ended” question for an environmental change they are not
familiar with, and they may skip the valuation question or give unreliable answers. Therefore,
the “open-ended” question often leads to a large number of non-responses and outliers
(Desvousges, Smith, and McGivney, 1983).

An alternative elicitation format is the “payment card” approach where respondents
are provided a list of monetary amounts and are asked to choose the level of payment that
most closely approximates their WTP or WTA (Mitchell and Carson 1981, 1984). This
method reduces the number of non-responses and outliers. However, the payment card
question is sensitive to biases relating to the range of the numbers listed on the payment card
(Mitchell and Carson, 1989).

In addition to the potential biases embedded in the “open-ended” and “payment card”
formats, a fundamental issue about respondents’ strategic behavior exists in both elicitation
formats. Mitchell and Carson (1989) provide a detailed review of respondent’s strategic

behavior. Specifically, respondents would be expected to overbid if they believe that they
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will not have to pay their stated amounts even though the stated amounts would positively
influence the provision of the good. On the other hand, respondents would be expected to
underbid for the good if they believe they will have to pay their stated amount, and they
perceive that other respondents will bid enough to provide the good. Mitchell and Carson
present the evidence of strategic behavior in contingent valuation studies and suggest
important factors in the preference revelation process which may mitigate the respondent’s
strategic behavior, such as information cost and social norms of altruism and truthfulness.
Thus, they argue that respondents’ strategic behavior can be prevented in preference
revelation process, or at least be minimized.

The third question format is the “dichotomous choice” question in which respondents
are provided two alternatives with one alternative typically being the status quo, and asked to
choose one of them. The dichotomous choice question has several advantages and is now the
most commonly used elicitation format since it was popularized by Bishop and Heberlein
(1979). In particular, the “take-it-or-leave-it” question simplifies the respondents’ task by
asking respondents to decide whether to vote for or against the proposal at the fixed price
provided. This is easier for the respondents than open-ended questions and result in higher
response rates. More importantly, the dichotomous choice question circumvents the potential
for strategic voting behavior and is incentive compatible. Indeed, one of the core theoretical
results in mechanism design, derived independently by Gibbard (1973) and Satterthwaite
(1975), is that no response method involving more than two choices can be incentive
compatible without restrictions on the agents’ preferences.

However, the dichotomous choice question can only measure the relative value

between two alternatives. When more than two alternatives are under consideration, a
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researcher needs different constructs to elicit respondents’ preferences. A number of stated
choice methods commonly used in marketing and transportation literature have recently been
applied in environmental valuation (Adamowicz, Louviere, and Williams, 1994; Garrod and
Willis, 1996; Mackenzie, 1993; Roe, Boyle, and Teisl, 1996). These methods provide the
respondents with a set of alternatives, each fully characterized by levels of attributes and
costs. The respondents are then asked to rate the alternatives, to rank the alternatives, to
choose the most preferred alternative, or to evaluate a series of pair-wise comparisons among
the alternatives. With careful experimental design, these methods can be used to estimate
economic value for the attributes of the environmental goods. The main difference between
these stated choice approaches and contingent valuation is the focus of the former on
obtaining marginal values for the attributes of the good.

Within the contingent valuation framework, the multinomial choice question is the
most straightforward method when more than two alternatives are involved in the valuation
process. Under a multinomial choice question, respondents are asked to choose the most
preferred alternative out of a choice set. The respondents’ answers to the multinomial choice
question reveal the relative values between the chosen one and the other alternatives.
However, the multinomial choice question may suffer from strategic voting behavior.
Specifically, a respondent’s choice among multiple policy alternatives may depend not only
on his preferences among the alternatives, but also on his or her his belief about how the
government will translate the survey results into action and his belief concerning other
respondents’ preference.

In order to mitigate respondents’ strategic behavior, Carson and Groves (2007)

suggest a modified multinomial choice question which changes one of the key elements in
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the multinomial choice question. They argue that if the respondents were convinced that the
government would provide all but one of the policy alternatives, then the respondents would
choose their most preferred alternative (i.e., the elicitation format would be incentive
compatible). Their modified multinomial choice question is thus based on having the
respondents choose which alternative they most want given that all but one of the remaining
alternatives will be provided.

In this paper, we provide a convergent validity test of the dichotomous choice
question, the multinomial choice question and the modified multinomial choice question by
asking whether these elicitation question formats provide comparable welfare estimates. In
particular, we accomplish the test with split samples where these value elicitation question
formats are used to estimate the respondents’ WTA for adopting perennial strips on farms in
Iowa. The incentive and informational properties embedded in these elicitation question
formats may provide respondents with different strategic incentives in revealing their true
preferences and thus influence the location and the precision of the estimated distributions of
the welfare measures. We use the estimated WTA distributions from the dichotomous choice
referendum question as a baseline to examine the influence of the incentive and
informational properties embedded in the multinomial choice question and in the modified
multinomial choice question on respondents’ WTA distribution in two aspects. First, since
both the dichotomous choice question and the modified multinomial choice question are
incentive compatible, we hypothesize that the modified multinomial choice question results
in mean WTA’s close to the mean WTA’s derived from the dichotomous choice question.
Second, the response from a multinomial choice question or a modified multinomial choice

question contains more information than that from a dichotomous choice question, i.e.,
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information on the relative value between the chosen alternative and all other alternatives in
the choice set is provided, rather than just one. Therefore, we hypothesize that the
multinomial choice question and the modified multinomial choice question will generate
more precisely estimated WTA distributions than the dichotomous choice question.

Our result suggests that the multinomial choice question and the modified
multinomial choice question produce similar WTA distributions. The mean WTA’s elicited
from the multinomial choice question and the modified multinomial choice question are
greater than that elicited from the dichotomous choice question. In addition, the WTA
distribution elicited from the multinomial choice question and modified multinomial choice
question are more dispersed than that from the dichotomous choice question.

The paper is organized as follows. The next section describes the survey procedure
and the value elicitation question formats employed in this study. The incentive and
informational properties of these questions are discussed. The descriptive data summaries
with respect to each valuation question are also provided. Section 3.3 describes the
estimation procedures used in this study. The empirical results are provided in Section 3.4.

Some final remarks follow in section 3.5.

4.2. Survey Procedure and Stated Choice Methods

This study employs a web-based survey aimed at assessing farmers’ perceptions,
preferences, and reactions to alternative agricultural landscapes with increased perennial land
cover both in flat land and in rolling land in the state of Iowa.' There is considerable interest

in perennial crops due to their environmental benefits, particularly with respect to water

1 See Appendix 3 of the dissertation for a copy of the survey using the multinomial choice question format.
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quality and wildlife habitat (Aase, Siddoway, and Black, 1985; Aase and Pikul, 1995). A link
to the survey was put on the web page of the Center for Agricultural and Rural Development
at lowa State University from the November of 2006 through the August of 2007
(http://www.card.iastate.edu/). The survey was also placed on the website of the Agricultural
Marketing Resource Center from mid-November to mid-December of 2006
(http://www.agmrc.org/agmrc/default.html). To provide an incentive for producers visiting
the site to take the survey, the link contained information about a prize drawing. Two prizes
of $250 each were given at the end of the survey period, randomly drawn from the survey
respondents. To further increase the number of responses, we purchased from AgWeb.com a
list of Iowa producers who had access to the internet and who had an e-mail address. This list
contained 4,458 e-mail addresses, which were used to mail the survey message with the
survey link and description of the incentive for a drawing.

The first section of the on-line survey collected information about the respondents’
farming operation. The information included the respondents’ occupation in 2005, whether
the respondent was responsible for day-to-day farming decisions, the general location of the
farm, ownership of the farm, total acres enrolled in conservation programs, and crop rotation
and tillage system used in the farming operation.

Questions in the second section collected the respondents’ perceptions regarding each
of alternative landscape scenarios’:

* Status quo: No restrictions on tillage, crop rotation or any other management operation

or practice, other than those currently required.

? Copies of the pictures and accompanying text for each of the six scenarios are provided in Appendix C of this
chapter.
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* Grazing: Support partial conversion of cropland that is HEL or near streams, to pasture
with rotational grazing.

* 59 ft. cropland, 19 ft. prairie strip: Support converting HEL acres to rotating strips of
corn and soybeans (59 ft. wide) that alternate with non-rotating perennial prairie mix
strips (19 ft. wide)

* [20 ft. cropland, 15 ft. prairie strip: Support for strips of annual crops strip (120 ft.
wide) alternating with perennial plant strips (15 ft. wide).

120 ft. cropland, 30 ft. prairie strip: Support for strips of annual crops strip (120 ft. wide)
alternating with perennial plant strips (30 ft. wide).

Native perennial cover: Support converting some or all cropland to native perennial cover,
such as switch grass, that is harvested for biofuel.

Respondents were asked to rate each scenario in terms of to attractiveness, profitability,
conservation, and ease of management based on the provided images. Possible responses to
these perception questions ranged from 1 to 7 where a “1”” denoted “the least favored” and
“7” denoted “the most favored.” For a given image, if the respondent indicated a “1” in the
conservation perception question, this meant that the respondent perceived that the proposed
scenario was poor for conservation. On the other hand, if the respondent indicated a “7” in
the conservation perception question, this meant that the respondent perceived that the
proposed scenario was good in conservation.

The value elicitation questions in the third section assessed the respondents’ annual
WTA to adopt the policy alternatives on their farms. The six policy alternatives were the
same as the scenario respondents were asked to rate in the second section. Each policy

alternative was presented with an image accompanied by a potential compensation payment
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and a summary of the land use/farming practices. Three value elicitation question formats
were employed in split samples to estimate the WTA distributions of the alternatives. Each
respondent was asked to choose one alternative in either a dichotomous choice question
format, a multinomial choice question format, or a modified multinomial choice question
format. These scenarios were presented to the respondents in two geographies: a relatively
flat landscape or a hilling (or rolling) landscape. The final section collected the respondents’
social demographic information, such as age, gender, education background, farming
experience, and gross crop sales value in 2005.

In this study, 199 observations were assigned dichotomous choice questions, 170
observations were assigned modified multinomial choice questions, and 180 observations
were assigned multinomial choice questions. In total, 549 observations were used. A brief
discussion of the incentive and informational properties of the value elicitation question
formats and the specific value elicitation questions used in this study is provided in the

following subsections.

4. 2. 1. Dichotomous Choice Question

The dichotomous choice question has been the most widely used approach in the
contingent valuation literature since the “take-it-or-leave-it” approach was developed by
Bishop and Heberlein (1979). The referendum style survey, sometimes called the “close-
ended” survey, first provides the respondent the attributes of the status quo and a proposed
scenario with a hypothetical price. The respondent is then asked whether he would
pay/accept the proposed scenario. This approach uses a number of hypothetical prices

randomly assigned to the respondents to bracket their WTP/WTA. In a contingent valuation
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survey regarding a lake restoration project, for example, a respondent may be asked, “Would
you vote ‘yes’ to the referendum to improve the water quality to the level as described here if
the proposed project would cost you $x?”

This method has several advantages over its “open-ended” counterpart. First, it
simplifies the respondents’ cognitive task by asking them to make a judgment about a given
value. It is similar to deciding whether to buy a market good at a given price. Second, this
method is incentive compatible as it is in the respondents’ interest to reveal their true
preferences. However, each respondent’s true valuation is an unobservable random variable
since the respondent’s yes/no response to the dichotomous choice question only reveals
whether his WTP/WTA is above or below the proposed bid value. Thus, this method is less
efficient and requires a large number of observations to obtain precise WTP/WTA estimates.

Six policy alternatives including the status quo were considered in this study. The six
alternatives describe different agricultural land uses and compensation levels associated with
their adoption. For each scenario, a picture of the cropping system was provided with
information on the management practices that would accompany it. Each respondent who
was assigned a dichotomous choice question was randomly assigned two of the six
alternatives and was asked to choose his most preferred. Since a dichotomous choice
question considers two alternatives at a time, in total, fifteen combinations of dichotomous
choice questions were employed.

The respondent was provided a brief introduction before the information and the
potential compensation payment associated with each alternative was proposed. The Script of
the introduction and a sample of the dichotomous choice questions are provided in Figure 4.1

and Figure 4.2.
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In the next section consider the alternative landscapes you have just seen. This
time consider how much compensation you would need each year o be willing to
implement these practices on all or part of your farm.

On the following pages you will see two of the images you just rated. Each image is
accompanied by a potential per-acre conservation payment and a summary of the
farm program that would accompany it. Consider both alternatives and then select
which single alternative you would most like to see offered in the next farm bill.

In considering these alternatives, assume that the current suite of farm programs
would continue to be available unchanged except that the new alternative would
replace any existing programs that specifically apply to the identified
practice.

Figure 4.1 Introduction of the Dichotomous Choice Question

Considering the per acre conservation payment given below each picture, click on
the circle for the conservation program you would most like to see offered in the next
farm bill. To enlarge an image, click on it. Information about each conservation
practice can be accessed by clicking on the "Info" button.

Figure 4.2 A Sample of the Dichotomous Choice Question

Table 4.1 and Table 4.2 report the descriptive data summaries categorized by the
respondents’ choice in the dichotomous choice question in the flat land scenario and in the
rolling land scenario, respectively. On average, the respondents were about 53 years old with
28 years of farming experience and their mean gross value of sales in 2005 was $235,600. In
this sample, 40% of the respondents were full-time farmers in 2005, 49% of the respondents

were college graduates, and 85% of the respondents were responsible for making the day-to-

day decisions for a farm. The variation of the total acre in the operation was large,

Table 4.1 Descriptive Data Summary (Flat Land, Dichotomous Choice Question)
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(Standard Errors in Parentheses)

59 ft 15 ft 30 ft

Native Dichotomous
S(t)alil;s Grazing (ljr90fl?t’ ?;8% ?;8% Perennial Choice
. . . Cover Sample
Prairie Prairie Prairie
Respondent’s
Characteristics
Age 51.77 53.82 51.92 53.57 53.97 55.72 53.37
(10.71) (13.01) (13.43) (11.40) (9.25) (10.13) (11.43)
Farm Year 28.71 28.36 24.77 26.96 29.85 29.76 28.23
(10.84) (14.44) (15.05) (12.25) (12.24) (14.21) (13.35)
Gross Value of 25.65 22.75 15.05 25.49 26.33 25.05 23.56
Sales in 2005 (29.19) (33.43) (18.43) (42.62) (31.01) (40.71) (32.66)
($10,000)
Full-Time Farmer 0.48 0.38 0.19 0.26 0.58 0.44 0.40
in 2005
College 0.43 0.48 0.77 0.57 0.36 0.44 0.49
Male 0.95 0.90 0.85 0.87 0.88 0.88 0.89
Decision Maker 0.90 0.88 0.88 0.96 0.70 0.80 0.85
Farm’s
Characteristics
Acre Total 630.47 558.22 293.32 383.85 544.30 720.88 536.83
(619.41) (599.86) (304.97) (460.69) (520.37) (1286.99) (682.00)
Acre-Crop 0.71 0.55 0.67 0.77 0.45 0.65 0.62
Acre-CRP, WRP 0.07 0.26 0.26 0.09 0.12 0.16 0.16
Acre-HEL 0.55 0.38 0.27 0.25 0.29 0.31 0.36
No Tillage or Strip 0.33 0.48 0.50 0.35 0.36 0.32 0.40
Tillage
Ridge Tillage 0.03 0.00 0.04 0.00 0.03 0.00 0.02
Mulch Tillage 0.31 0.18 0.27 0.30 0.15 0.20 0.23
Conventional 0.33 0.34 0.15 0.35 0.42 0.48 0.35
Tillage
N 42 50 26 23 33 25 199

Table 4.2 Descriptive Data Summary (Rolling Land, Dichotomous Choice Question)

(Standard Errors in Parentheses)

Status  Grazing 59 ft 15 ft 30 ft Native Dichotomous
Quo Crop, Crop, Crop, Perennial Choice
19 ft 120 ft 120 ft Cover Sample
Prairie Prairie Prairie
Respondent’s
Characteristics
Age 49.24 53.06 55.50 52.45 53.83 56.34 53.37
(11.97)  (11.50) (9.81) (11.31) (11.33) (11.91) (11.43)
Farm Year 27.60 30.45 31.86 25.03 28.28 25.28 28.23
(12.31)  (13.04)  (11.54) (12.70) (11.88) (17.19) (13.35)
Gross Value of 25.96 26.96 29.96 17.62 22.11 17.54 23.56
Sales in 2005 (31.70)  (33.46)  (39.65) (18.24) (32.81) (36.61) (32.66)
($10,000)
Full-Time Farmer 0.47 0.47 0.50 0.32 0.31 0.31 0.40
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in 2005 (%)

College (%) 0.37 0.51 0.50 0.58 0.52 0.47 0.49

Male (%) 0.93 0.88 0.93 0.84 0.93 0.88 0.89

Decision Maker 0.57 0.90 1.00 0.90 0.86 0.88 0.85

(%)

Farm’s

Characteristics

Acre Total 553.60 580.78 747.36 518.65 435.42 379.14 536.83
(667.93) (820.19) (931.94) (485.67) (421.71) (536.17) (682.00)

Acre-Crop (%) 0.77 0.48 0.65 0.70 0.68 0.55 0.62

Acre-CRP, WRP 0.13 0.13 0.16 0.11 0.22 0.26 0.16

(%)

Acre-HEL (%) 0.63 0.29 0.37 0.25 0.31 0.37 0.36

No Tillage or Strip 0.33 0.43 0.43 0.29 0.44 0.44 0.40

Tillage (%)

Ridge Tillage (%) 0.03 0.00 0.04 0.03 0.00 0.00 0.02

Mulch Tillage (%) 0.20 0.24 0.25 0.30 0.28 0.13 0.23

Conventional 0.40 0.33 0.29 0.38 0.28 0.41 0.35

Tillage (%)

N 30 49 28 31 29 32 199

b

corresponding to the large variation of the gross sales value. Of the land in the respondents
operation, on average, 62% was cropland, 16% was enrolled in the Conservation Reserve
Program (CRP) or Wetlands Reserve Program (WRP), and 36% was highly erodible land
(HEL). Regarding the tillage system used on the majority of the respondents’ cropland, on
average, 40% used no tillage or strip tillage, 2% used ridge tillage, 23% used mulch tillage,
and 35% used conventional tillage.

Turning to the respondents’ vote in the dichotomous choice questions, the grazing
scenario received the most votes both in the flat and rolling geographies. In addition,
compared to the respondents who chose the other policy alternatives, the respondents who
chose the status quo had a higher percentage of cropland in operation, a lower percentage of
land enrolled in CRP or WRP, and a higher percentage of land in operation that was highly

erodible.
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Table 4.3 and Table 4.4 report the respondents’ perceptions concerning the
attractiveness, profitability, conservation, and ease of management of each landscape
alternative in the flat and rolling land scenarios, respectively. In both scenarios, respondents
perceived that the status quo was the easiest in farming operation and the most profitable
among all alternatives. Compared to the other alternatives, the status quo was less favored in
terms of conservation. The above findings may suggest that the respondents’ current farming

operation was cost minimizing and profit maximizing but less conservation oriented.

4. 2. 2. Multinomial Choice Method

In a multinomial choice question, respondents are provided a choice set containing
more than two alternatives where each alternative is described and is associated with
different prices. The respondents are asked to choose the most preferred alternative from the
choice set. Similar to the dichotomous choice question, several bid prices are used for each
alternative.

Each respondent’s response to a multinomial choice question reveals more
information than a dichotomous choice question. Specifically, the respondent’s answer to a

dichotomous choice question only reveals the relative value between the chosen alternative
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Table 4.3 Respondents’ Perceptions on Policy Alternatives (Flat Land, Dichotomous Choice Question)

59 ft 15 ft 30 ft Native Dichotomous
Status Grazing Crop, Crop, Crop, Perennial Choice
Quo 19 ft 120 ft 120 ft Cover Sample
Prairie Prairie Prairie
Attractiveness
Status Quo 5.52 5.28 5.23 5.35 491 5.08 5.25
Grazing 5.24 5.34 5.19 4.78 491 5.68 5.21
59 ft Crop, 19 ft Prairie 4.64 4.94 5.04 4.61 4.64 5.72 4.90
15 ft Crop, 120 ft Prairie | 5.05 5.34 5.62 5.48 5.00 5.56 5.30
30 ft Crop, 120 ft Prairie | 4.90 5.36 5.65 5.39 4.97 5.88 5.31
Native Perennial Cover 5.07 5.32 5.04 5.04 491 5.56 5.16
Easy to Manage
Status Quo 5.79 5.62 5.77 5.65 5.27 6.20 5.69
Grazing 4.10 4.12 4.69 4.26 3.85 4.64 4.23
59 ft Crop, 19 ft Prairie 345 3.84 4.27 3.35 3.27 4.32 3.72
15 ft Crop, 120 ft Prairie | 3.86 4.30 4.77 4.48 3.88 5.00 431
30 ft Crop, 120 ft Prairie | 4.02 4.34 4.58 4.43 4.12 5.08 4.37
Native Perennial Cover 4.98 5.40 5.31 5.13 4.82 5.92 5.24
Conservation
Status Quo 4.85 4.46 4.62 4.30 3.94 4.16 4.42
Grazing 5.64 5.40 5.35 4.78 5.06 5.36 5.31
59 ft Crop, 19 ft Prairie 5.55 5.36 5.62 5.26 4.85 5.96 541
15 ft Crop, 120 ft Prairie | 5.67 5.40 5.54 5.17 4.79 5.52 5.36
30 ft Crop, 120 ft Prairie | 5.64 5.42 5.42 5.26 491 5.76 541
Native Perennial Cover 5.95 5.92 5.58 5.70 5.58 6.16 5.83
Profit
Status Quo 5.76 5.60 6.19 5.65 5.30 5.92 5.71
Grazing 471 4.66 5.04 4.17 4.67 5.16 4.73
59 ft Crop, 19 ft Prairie 3.95 4.28 4.69 3.57 3.79 4.92 4.18
15 ft Crop, 120 ft Prairie | 4.67 4.98 5.31 4.96 4.42 5.48 4.92
30 ft Crop, 120 ft Prairie | 4.57 4.96 5.08 5.00 4.45 5.48 4.88
Native Perennial Cover | 4.48 4.48 4.85 3.65 4.09 4.96 4.43
* Possible responses to these perception questions ranged from 1 to 7 where a “1”” denoted “the least

favored” and “7” denoted “‘the most favored.”

and a second alternative. On the other hand, the respondent’s response to a multinomial
choice question provides the relative values between the chosen one and other alternatives.
and a second alternative. On the other hand, the respondent’s response to a multinomial
choice question provides the relative values between the chosen one and other alternatives.
However, this advantage comes with a price. The multinomial choice question

provides respondents more choices, and thus more information, which requires more
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Table 4.4 Respondents’ Perceptions on Policy Alternatives (Rolling Land, Dichotomous Choice Question)

59 ft 15 ft 30 ft Native Dichotomous
Status Grazing Crop, Crop, Crop, Perennial Choice
Quo 19ft 120t 120 ft Sample
. .. .. Cover
Prairie Prairie Prairie
Attractiveness
Status Quo 497 4.88 432 5.42 5.45 4.53 492
Grazing 5.10 5.76 5.82 5.74 5.48 5.44 5.57
59 ft Crop, 19 ft Prairie 4.53 5.41 5.68 5.48 5.31 5.34 5.30
15 ft Crop, 120 ft Prairie | 5.00 5.49 5.32 5.61 5.45 5.34 5.38
30 ft Crop, 120 ft Prairie | 5.00 5.51 5.43 5.81 5.52 5.22 5.42
Native Perennial Cover 4.70 5.31 5.36 5.06 4.97 5.19 5.12
Easy to Manage
Status Quo 5.20 5.31 5.32 5.16 5.38 4.78 5.20
Grazing 4.23 4.90 4.54 4.39 4.48 4.16 4.49
59 ft Crop, 19 ft Prairie 3.03 3.98 4.29 3.61 3.38 3.63 3.68
15 ft Crop, 120 ft Prairie | 3.37 4.27 421 3.71 3.83 3.50 3.85
30 ft Crop, 120 ft Prairie | 3.93 4.39 461 4.32 4.07 4.13 4.25
Native Perennial Cover 4.83 5.20 5.21 4.97 4.76 5.09 5.03
Conservation
Status Quo 4.00 422 3.54 4.03 4.34 3.78 4.01
Grazing 5.53 5.78 5.86 6.10 5.58 5.38 5.71
59 ft Crop, 19 ft Prairie 5.30 5.90 5.79 5.90 5.48 5.47 5.66
15 ft Crop, 120 ft Prairie | 5.53 5.80 5.50 5.77 5.38 5.34 5.58
30 ft Crop, 120 ft Prairie | 5.40 5.84 5.64 5.90 5.55 5.38 5.64
Native Perennial Cover 5.37 5.88 6.00 5.94 5.72 5.63 5.76
Profit
Status Quo 5.53 5.35 5.04 5.26 5.45 4.94 5.27
Grazing 4.07 4.84 4.89 4.19 431 4.28 4.46
59 ft Crop, 19 ft Prairie 3.67 4.67 4.64 4.32 421 4.53 4.37
15 ft Crop, 120 ft Prairie | 4.47 5.10 5.18 471 4.76 4.84 4.86
30 ft Crop, 120 ft Prairic | 4.47 5.04 5.04 4.94 4.79 4.66 4.84
Native Perennial Cover | 3.93 4.47 4.64 4.13 3.79 4.13 4.21

* Possible responses to these perception questions ranged from 1 to 7 where a “1”” denoted “the least
favored” and “7” denoted “the most favored.”

cognitive effort from respondents. More importantly, this method is not incentive compatible.
In particular, the theoretical result from the voting literature regarding multinomial choice
using plurality rule suggests that, from a respondent’s point of view, a multinomial choice
question can reduce to a dichotomous choice question between the two alternatives that the
respondent believes will receive the most votes independent of his vote. Therefore, if a
respondent believes that the government will provide the alternative which receives the most

votes in the choice set, he will then strategically pick his optimal choice depending on his
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conjecture of the other respondents’ choices. In this case, a respondent reveals his preferred
choice, conditional on the other respondents’ preference.

For example, as shown in Table 4.5, Thomas, Belinda, and Ruth are assigned to
choose one of the three alternatives, A, B, and C. Suppose that the sequence of Thomas’s
preference order is A, B, then C; Belinda’s preference order is B, C, then A; Ruth’s
preference order is C, A, then B. Suppose also that Thomas perceives that the government
will provide the alternative which receives the most votes. If Thomas believes that Belinda
would vote for B and Ruth would vote for C, then Thomas would vote for B. In this case,

Thomas reveals his vote conditional on his belief about Belinda’s and Ruth’s preferences.

Table 4.5 An Example for Multinomial Choice Question

Thomas Belinda Ruth

1 A B C
2 B C A
3 C A B

Before presenting the respondents the multinomial choice question regarding the
attributes and bid value associated with each policy alternative, we provided respondents a
brief introduction about the multinomial choice question. Specifically, each respondent was
told to consider how much compensation he would need in implementing each practice on
his farm each year and then select the one single alternative he would most like to see offered
in the next farm bill. The script of the introduction and a sample of the multinomial choice

question are provided in Figure 4.3 and Figure 4.4, respectively.
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In the next section consider the alternative landscapes you have just seen. This
time consider how much compensation you would need each year to be willing to
implement these practices on all or part of your farm.

On the following pages you will see smaller versions of the images you just rated.
Each image is accompanied by a potential per-acre conservation payment
and a summary of the farm program that would accompany it. Consider all
alternatives and then select the one single alternative you would most like to
see offered in the next farm bill.

Assume that current farm programs would continue to be available, except that the
alternative you choose would replace existing programs that specifically apply to
those land management choices.

Figure 4.3 Introduction of the Dichotomous Choice Question

As part of a new farm program, consider how much compensation per acre you would need each year to be
willing to implement the practices shown in each image on all or part of your farm. Including the present
program, select the one single alternative you would most like to have included in the next farm bill. To
enlarge an image, click on it. Information about each practice can be accessed by clicking on the "Info"
button.

$120 $45

$65

Figure 4.4 A Sample of the Multinomial Choice Question

The descriptive data summaries categorized by the respondents’ choice to the
multinomial choice question for flat rolling land scenarios are provided in Table 4.6 and
Table 4.7. On average, the respondents were about 52 years old with 27 years of farming

experience. Their mean gross value of sales in 2005 was $253,700. In this sample, 53% of
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Table 4.6 Descriptive Data Summary (Flat Land, Multinomial Choice Question)

(Standard Errors in Parentheses)

39 1t 151t S0 Native  Multinomial
Status Grazing Crop, Crop, Crop, Perennial Choice
Quo 19 ft 120 ft 120 ft
. - .. Cover Sample
Prairie Prairie Prairie
Respondent’s
Characteristics
Age 52.13 51.75 50.81 49.27 56.06 52.30 52.14
(11.46) (12.24) (7.91) (12.48) (9.15) (10.44) (10.92)
Farm Year 31.00 28.52 20.25 23.45 27.75 24.65 26.82
(12.59) (13.73) (12.90) (14.00) (16.27) (11.74) (13.33)
Gross Value of 42.22 25.06 15.86 18.18 15.94 20.12 25.37
Sales in 2005 (39.85) (23.62) (23.76) (14.70) (19.08) (28.00) (29.81)
($10,000)
Full-Time Farmer 0.68 0.59 0.25 0.45 0.31 0.43 0.53
in 2005
College (%) 0.48 0.39 0.81 0.55 0.50 0.62 0.50
Male (%) 0.93 0.93 0.94 1.00 1.00 0.96 0.95
Decision Maker 0.93 0.68 0.75 1.00 0.81 0.91 0.84
(%)
Farm’s
Characteristics
Acre Total 824.13 763.07 306.56 401.18 463.25 445.02 593.64
(767.13)  (996.27) (352.47) (348.63) (425.67) (656.51) (748.92)
Acre-Crop (%) 0.86 0.72 0.63 0.80 0.73 0.61 0.71
Acre-CRP, WRP 0.05 0.13 0.21 0.03 0.14 0.26 0.15
(%)
Acre-HEL (%) 0.36 0.29 0.38 0.25 0.26 0.51 0.37
No Tillage or Strip 0.45 0.39 0.50 0.55 0.25 0.38 041
Tillage (%)
Ridge Tillage (%) 0.00 0.05 0.00 0.00 0.06 0.02 0.02
Mulch Tillage (%) 0.23 0.25 0.25 0.27 0.19 0.15 0.21
Conventional 0.32 0.30 0.25 0.18 0.50 0.45 0.36
Tillage (%)
N 40 44 16 11 16 53 180

respondents were full-time farmers in 2005, 50% of the respondents were college graduates,
and 84% of the respondents were responsible for making the day-to-day decisions for a farm.
The size of the farms varied. In general, of the land in operation, 71% was cropland, 15%
was enrolled in CRP or WRP, and 35% was highly erodible land. Regarding the tillage
system employed on the respondents’ cropland, on average, 41% used no tillage or strip

tillage, 2% used ridge tillage, 21% used mulch tillage, and 36% used conventional tillage.
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Table 4.7 Descriptive Data Summary (Rolling Land, Multinomial Choice Question)

(Standard Errors in Parentheses)

59 fi 15 ft 30 fi Native Multinomial
Status Grazing Crop, Crop, Crop, Perennial Choice
Quo 19 ft 120 ft 120 ft
. . o Cover Sample
Prairie Prairie Prairie
Respondent’s
Characteristics
Age 49.36 53.71 47.89 55.00 53.10 52.43 52.14
(10.01) (11.54) (9.35) (14.74) (11.91) (9.92) (10.92)
Farm Year 27.44 29.10 20.78 29.00 24.86 25.90 26.82
(12.36) (13.07) (9.78) (18.80) (15.80) (12.48) (13.33)
Gross Value of Sales 38.54 18.56 19.03 29.20 24.82 22.93 25.37
in 2005 ($10,000) (37.44) (19.75) (25.32) (26.82) (34.46) (28.88) (29.81)
Full-Time Farmer in 0.75 0.51 0.33 0.36 0.33 0.45 0.53
2005 (%)
College (%) 0.44 0.58 0.56 0.55 0.57 0.53 0.50
Male (%) 0.92 0.93 1.00 0.91 1.00 0.97 0.95
Decision Maker (%) 1.00 0.93 1.00 0.82 0.24 0.86 0.84
Farm’s
Characteristics
Acre Total 814.72 492.02 254.22 677.09 596.24 571.17 593.64
(696.28) (452.97) (334.86) (498.85) (794.47) (982.52) (748.92)
Acre-Crop (%) 0.77 0.69 0.62 0.74 0.79 0.67 0.71
Acre-CRP, WRP (%) 0.08 0.11 0.23 0.18 0.14 0.22 0.15
Acre-HEL (%) 0.39 0.35 0.56 0.31 0.22 0.41 0.37
No Tillage or Strip 0.44 0.51 0.44 0.55 0.29 0.31 041
Tillage (%)
Ridge Tillage (%) 0.00 0.04 0.00 0.00 0.05 0.02 0.02
Mulch Tillage (%) 0.19 0.20 0.22 0.18 0.29 0.21 0.21
Conventional Tillage 0.27 0.24 0.33 0.27 0.33 0.47 0.36
(%)
N 36 45 9 11 21 58 180

Overall, the respondents’ socioeconomic characteristics and farming operation characteristics
are similar to those assigned in the dichotomous choice question sample.

In this sample, the “native perennial cover”, the “grazing”, and the “status quo”
scenarios were chosen over 75% of the time in both scenarios. In particular, the “native
perennial cover” received about 30% of the votes, the “grazing” received about 25% of the
votes, and the “status quo” received about 20% of the votes. In addition, the respondents who

chose the “status quo” had a higher percentage of cropland and a lower percentage of land
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enrolled in CRP or WRP in their operation. The respondents who chose the “native perennial
cover” had a percentage of lower cropland and a higher percentage of land enrolled in CRP
or WRP in their operation.

The respondents’ perceptions regarding attractiveness, ease of management,
conservation, and profitability of each alternative are reported in Table 4.8 and Table 4.9. In
general, the respondents’ perceptions with respect to these aspects in the multinomial choice

question sample were similar to those assigned in the dichotomous choice question sample.

Table 4.8 Respondents’ Perceptions on Policy Alternatives (Flat Land, Multinomial Choice Question)

59 ft 15 ft 30 ft Native Multinomial
Status Grazing Crop, Crop, Crop, Perennial Choice
Quo 19 ft 120 ft 120 ft Sample
.. .. .. Cover
Prairie Prairie Prairie
Attractiveness
Status Quo 5.98 5.39 4.19 4.82 5.63 5.38 5.39
Grazing 5.45 5.39 5.25 5.18 5.56 5.42 5.40
59 ft Crop, 19 ft Prairie 4.15 4.70 5.69 4.09 5.50 5.28 4.87
15 ft Crop, 120 ft Prairie | 5.08 5.07 5.56 5.18 5.56 5.28 5.23
30 ft Crop, 120 ft Prairie | 5.08 491 6.00 5.45 5.88 5.51 5.34
Native Perennial Cover 4.78 5.09 5.94 491 5.63 5.75 5.33
Easy to Manage
Status Quo 6.03 5.77 5.88 5.91 6.06 5.75 5.87
Grazing 3.73 4.59 4.06 4.73 5.00 4.66 4.42
59 ft Crop, 19 ft Prairie 2.85 3.52 4.13 3.45 4.19 3.96 3.61
15 ft Crop, 120 ft Prairie | 3.75 3.82 4.50 3.64 4.25 4.17 3.99
30 ft Crop, 120 ft Prairie | 3.83 4.02 438 3.82 4.94 443 4.20
Native Perennial Cover 445 5.49 5.31 5.36 5.63 5.83 5.34
Conservation
Status Quo 5.25 4.57 3.38 391 4.75 4.47 4.56
Grazing 4.85 5.64 4.88 5.00 5.13 5.66 5.32
59 ft Crop, 19 ft Prairie 4.73 5.64 5.75 5.64 6.13 5.92 5.57
15 ft Crop, 120 ft Prairie | 5.05 5.45 5.25 5.36 5.38 5.53 5.36
30 ft Crop, 120 ft Prairie | 5.18 5.39 5.31 5.00 5.81 5.64 5.42
Native Perennial Cover 5.60 5.95 5.88 6.09 6.38 6.40 6.04
Profit
Status Quo 6.15 5.93 5.38 5.91 6.06 5.94 5.94
Grazing 4.40 4.84 5.00 4.64 4.94 4.74 4.72
59 ft Crop, 19 ft Prairie 3.23 3.77 5.06 3.82 4.50 423 3.97
15 ft Crop, 120 ft Prairie | 4.53 475 5.44 4.82 5.31 5.08 491
30 ft Crop, 120 ft Prairie | 4.48 4.75 5.25 4.82 5.50 4.81 4.82
Native Perennial Cover | 4.10 4.45 5.13 4.09 4.75 4.98 4.59

* Possible responses to these perception questions ranged from 1 to 7 where a “1”” denoted “the least
favored” and “7” denoted “the most favored.”
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Table 4.9 Respondents’ Perceptions on Policy Alternatives (Rolling Land, Multinomial Choice Question)

59 ft 15 ft 30 ft Native Multinomial
Status Grazing Crop, Crop, Crop, Perennial Choice
Quo 19 ft 120 ft 120 ft Sample
.. .. .. Cover
Prairie Prairie Prairie
Attractiveness
Status Quo 5.75 5.07 4.44 5.45 5.14 5.05 5.20
Grazing 5.36 6.04 6.00 5.55 4.57 5.91 5.66
59 ft Crop, 19 ft Prairie 431 5.22 5.78 491 4.19 5.66 5.07
15 ft Crop, 120 ft Prairie | 5.20 5.42 6.00 6.27 4.76 5.72 5.48
30 ft Crop, 120 ft Prairie | 5.22 5.58 5.78 6.18 4.57 5.72 5.48
Native Perennial Cover 433 5.18 5.89 5.27 495 5.67 5.18
Easy to Manage
Status Quo 5.78 5.69 5.67 5.18 5.90 5.57 5.66
Grazing 3.95 5.33 5.11 4.73 3.62 471 4.61
59 ft Crop, 19 ft Prairie 2.33 3.84 4.11 3.00 2.19 3.95 3.34
15 ft Crop, 120 ft Prairie | 2.78 4.13 4.89 4.27 2.95 4.09 3.76
30 ft Crop, 120 ft Prairie | 3.31 4.49 4.44 4.64 348 433 4.09
Native Perennial Cover 4.22 5.09 5.78 5.73 543 5.72 5.23
Conservation
Status Quo 495 4.07 3.56 445 4.24 4.03 4.25
Grazing 5.31 6.07 6.00 5.64 5.14 6.03 5.77
59 ft Crop, 19 ft Prairie 5.03 5.62 6.00 5.82 4.95 6.14 5.62
15 ft Crop, 120 ft Prairie | 5.45 5.62 5.67 6.09 4.81 6.02 5.65
30 ft Crop, 120 ft Prairie | 5.39 5.89 5.00 6.36 5.05 6.00 5.71
Native Perennial Cover 5.53 5.89 6.33 6.27 6.10 6.41 6.06
Profit
Status Quo 5.89 5.49 5.00 5.55 5.57 5.66 5.61
Grazing 3.89 5.20 4.89 3.82 3.62 4.64 4.47
59 ft Crop, 19 ft Prairie 3.31 4.49 5.22 4.18 3.43 4.66 4.20
15 ft Crop, 120 ft Prairie | 4.39 5.13 5.56 5.55 4.29 5.16 4.94
30 ft Crop, 120 ft Prairie | 4.08 5.02 5.22 5.09 4.19 497 4.73
Native Perennial Cover | 3.72 4.04 5.22 473 4.00 4.84 433

* Possible responses to these perception questions ranged from 1 to 7 where a “1”” denoted “the least
favored” and “7” denoted “the most favored.”

Specifically, the respondents believed that the “status quo” was the easiest and the most
profitable farming operation among all alternatives. The conservation ability of the “status

quo” was the lowest among all alternatives.

4. 2. 3. CGM Multinomial Choice Method

Concerning the respondent’s potential strategic voting behavior in answering a
multinomial choice question, Carson and Groves (2007) argue that if a respondent only uses

one of the alternatives and is convinced that the government will provide all but one of the
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alternatives, he should choose his favorite, i.e., reveal his true preference. That is, by
convincing the respondent that all but one of the alternatives will be provided, the modified
multinomial choice question reduces to a dichotomous choice question, i.e., the respondent
votes for his most preferred alternative against the other alternatives competing for the
alternative that will not be offered. The worst case for an individual is that his second best
choice is provided but not the best. In order to increase the likelihood of his best choice being
provided, his dominant strategy is to reveal his true preference.

Suppose that the water quality in six lakes is considered to be restored. If the
respondent will use only one of the lakes and believes that the government will clean five out
of the six lakes, his dominant strategy is to vote for his most preferred choice (reveal his true
preference). In a contingent valuation survey, for example, a respondent may be asked,
“Consider a water quality improvement project and the potential payment described. If the
government would implement the lake restoration projects in only five of the six lakes,
please select the one single lake you would like most to implement the water quality
improvement project.”

Similar to a multinomial choice question, a modified multinomial choice question
collects more information about the respondents’ relative value between the chosen
alternative and the other alternatives than a dichotomous choice question. A modified
multinomial choice question also shares the same disadvantage of a multinomial choice
question, i.e., more cognitive effort is required in answering a modified multinomial choice
question. However, the modified multinomial choice question has an advantage over the

multinomial choice question; namely that the respondent’s answer to the modified



103

multinomial choice question should not depend on his conjecture about the other
respondents’ votes and the respondent’s dominant strategy is to vote for his favorite.

As shown in Figure 4.5, each respondent a brief introduction before the alternatives
were proposed. Each respondent was told that five of the six alternatives would be offered,
and the respondent was then asked to select the alternative he would most like to have
included in the five alternatives. A sample of the modified multinomial choice question is
provided in Figure 4.6.

Table 4.10 and Table 4.11 report the descriptive data summaries categorized by the
respondents’ choice in the modified multinomial choice question for the flat land and rolling
land scenarios, respectively. On average, the respondents were about 52 years old with over
30 years of farming experience and their mean gross value of sales in 2005 was $167,600. In
this sample, 41% of the respondents were full-time farmers in 2005, 46% of the respondents
were college graduates, and 90% of the respondents were responsible for making the day-to-
day decisions for a farm. The variation of the total acre in operation was large which was

corresponding to the large variation of the gross sales value. Of the land in the respondents’

In the next section consider the alternative landscapes you have just seen. This
time consider how much compensation you would need each year to be willing to
implement these practices on all or part of your farm.

On the Tollowing pages you will see smaller versions of the images you just rated.
Each image is accompanied by a potential per-acre conservation payment
and a summary of the farm program that would accompany it. Assume that
only five of these programs would be offered in the next farm bill. Consider all
alternatives and then select the one single alternative you would most like to
have included in the five.

Assume that current farm programs would continue to be available, except that the
five alternatives available, including the one you choose, would replace existing
programs that specifically apply to those land management choices.

Figure 4.5 Introduction of the Modified Multinomial Choice Question
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As part of a new farm program, consider how much compensation per acre you would need each year to be
willing to implement the practices shown in each image on all or part of your farm. Assume that only five of
these programs, including possibly the present program, would be offered in the next farm bill. Select the
one single alternative you would most like to have included in the five. To enlarge an image, click on it.
Information about each practice can be accessed by clicking on the "Info" button.

$30

$40

51_1 5

$130

Figure 4.6 A Sample of the Modified Multinomial Choice Question

operation, on average, 67% was cropland, 11% was enrolled in the Conservation Reserve
Program (CRP) or Wetlands Reserve Program (WRP), and 27% was highly erodible land
(HEL). Regarding the tillage system used on the majority of the respondents’ cropland, on
average, 42% used no tillage or strip tillage, 1% used ridge tillage, 20% used mulch tillage,
and 36% used conventional tillage. Overall, the respondents’ socioeconomic characteristics
and farming operation characteristics are similar to those assigned in the dichotomous choice
question sample and the multinomial choice question sample.

Turning to the respondents’ vote in the modified multinomial choice questions, the
“grazing” and the “native perennial cover” received the most votes in both scenarios.
Specifically, the “native perennial cover” received about 35% of the votes in flat land and

33% in rolling land. The “grazing” received about 26% of the votes in flat land and 21% in
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Table 4.10 Descriptive Data Summary (Flat Land, Modified Multinomial Choice Question)

(Standard Errors in Parentheses)

59 ft 15 ft 30 ft Native Modified
Status Grazing Crop, Crop, Crop, Perennial Multinomial
Quo 19 ft 120 ft 120 ft Cover Choice
Prairie Prairie Prairie Sample
Respondent’s
Characteristics
Age 52.40 50.16 53.27 48.55 52.33 54.30 52.28
(14.01)  (10.19)  (12.38) (7.62) (10.08) (11.99) (11.49)
Farm Year 31.16 26.76 20.27 21.27 26.44 37.60 30.42
(14.82)  (12.43)  (12.99) (10.22) (12.10) (69.36) (42.63)
Gross Value of 26.95 19.14 8.07 12.50 17.01 13.04 16.76
Sales in 2005 (33.36) (17.57) (6.53) (17.72) (21.74) (14.52) (20.21)
($10,000)
Full-Time Farmer 0.60 0.60 0.18 0.27 0.28 0.28 0.41
in 2005
College (%) 0.36 0.51 0.64 0.64 0.50 0.38 0.46
Male (%) 0.96 0.93 0.82 1.00 0.89 0.85 0.90
Decision Maker 0.84 1.00 0.82 0.91 0.89 0.87 0.90
(%)
Farm’s
Characteristics
Acre Total 621.29 469.76 245.00 428.85 404.67 320.52 415.29
(549.69) (459.69) (285.13) (622.45) (587.92) (373.22) (470.35)
Acre-Crop (%) 0.81 0.72 0.53 0.74 0.68 0.59 0.67
Acre-CRP, WRP 0.05 0.11 0.02 0.09 0.06 0.16 0.11
(%0)
Acre-HEL (%) 0.23 0.40 0.10 0.24 0.15 0.25 0.27
No Tillage or Strip 0.40 0.38 0.55 0.36 0.50 0.43 0.42
Tillage (%)
Ridge Tillage (%) 0.00 0.00 0.00 0.00 0.06 0.02 0.01
Mulch Tillage (%) 0.16 0.24 0.18 0.27 0.11 0.20 0.20
Conventional 0.44 0.38 0.27 0.36 0.33 0.35 0.36
Tillage (%)
N 25 45 11 11 18 60 170

rolling land. Compared to the respondents who chose the other policy alternatives, the
respondents who chose the status quo had a higher percentage of cropland in operation and a
lower percentage of land enrolled in CRP or WRP. These results are similar to those assigned

in the dichotomous choice question sample and the multinomial choice question sample.
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Table 4.11 Descriptive Data Summary (Rolling Land, Modified Multinomial Choice Question)

(Standard Errors in Parentheses)

59 ft 15 ft 30 ft Native Modified
Status Grazing Crop, Crop, Crop, Perennial Multinomial
Quo 19 ft 120 ft 120 ft Cover Choice
Prairie Prairie Prairie Sample
Respondent’s
Characteristics
Age 50.45 53.33 54.91 47.77 50.32 53.96 52.28
(13.11)  (13.71)  (11.25) (10.55) (8.99) (10.84) (11.49)
Farm Year 31.05 28.78 25.45 21.31 27.18 27.39 30.42
(14.52)  (15.72)  (12.04) (11.38) (12.00) (13.38) (42.63)
Gross Value of 31.50 14.34 19.20 18.37 14.38 13.66 16.76
Sales in 2005 (35.88)  (15.75) (22.12) (20.30) (16.22) (14.77) (20.21)
($10,000)
Full-Time Farmer 0.55 0.44 0.45 0.46 0.38 0.32 0.41
in 2005 (%)
College (%) 0.40 0.44 0.45 0.46 0.47 0.48 0.46
Male (%) 1.00 0.92 1.00 0.92 0.88 0.84 0.90
Decision Maker 0.90 0.92 1.00 0.85 0.91 0.88 0.90
(%)
Farm’s
Characteristics
Acre Total 703.86 421.81 348.64 665.23 301.03 332.47 415.29
(576.13)  (559.75) (333.73) (804.59) (273.68) (313.50) (470.35)
Acre-Crop (%) 0.80 0.63 0.63 0.79 0.72 0.60 0.67
Acre-CRP, WRP 0.06 0.13 0.14 0.01 0.09 0.14 0.11
(%0)
Acre-HEL (%) 0.27 0.33 0.43 0.27 0.21 0.23 0.27
No Tillage or Strip 0.45 0.44 0.64 0.38 0.35 0.41 0.42
Tillage (%)
Ridge Tillage (%) 0.00 0.03 0.09 0.00 0.00 0.00 0.01
Mulch Tillage (%) 0.15 0.19 0.18 0.23 0.29 0.16 0.20
Conventional 0.40 0.33 0.09 0.38 0.35 0.43 0.36
Tillage (%)
N 20 36 11 13 34 56 170

Table 4.12 and Table 4.13 report the respondents’ perceptions concerning
attractiveness, profitability, conservation, and ease of management of each landscape
alternative in flat land and in rolling land, respectively. In general, in either flat or rolling
lands, the respondents perceived that the status quo was better in management and in
profitability than other alternatives. Again, compared to the other alternatives, the status quo

was rated as poor in terms of conservation.
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Table 4.12 Respondents’ Perceptions on Policy Alternatives
(Flat Land, Modified Multinomial Choice Question)

59 ft 15 ft 30 ft Native Modified
Status Grazing Crop, Crop, Crop, Perennial Multinomial
Quo 19 ft 120 ft 120 ft Choice
. . .. Cover
Prairie  Prairie  Prairie Sample
Attractiveness
Status Quo 5.84 5.44 4.82 5.18 5.28 5.50 5.45
Grazing 5.36 5.44 5.09 5.82 5.67 5.53 5.49
59 ft Crop, 19 ft Prairie 4.72 4.96 5.27 491 5.78 5.38 5.18
15 ft Crop, 120 ft Prairie | 5.16 531 591 5.64 5.78 5.78 5.56
30 ft Crop, 120 ft Prairie | 5.32 5.20 5.82 5.55 6.11 5.57 5.51
Native Perennial Cover 5.24 5.11 5.18 5.00 5.50 5.85 5.43
Easy to Manage
Status Quo 5.80 5.69 5.64 5.82 5.56 5.52 5.64
Grazing 4.32 4.44 5.09 4.36 4.56 4.42 4.46
59 ft Crop, 19 ft Prairie 3.00 3.40 4.27 4.00 4.11 4.17 3.78
15 ft Crop, 120 ft Prairie | 3.60 4.11 4.00 4.55 4.61 4.58 4.28
30 ft Crop, 120 ft Prairie | 3.44 4.04 4.27 4.64 4.44 4.75 4.30
Native Perennial Cover 5.12 5.31 6.00 6.09 5.67 5.72 5.56
Conservation
Status Quo 5.20 4.44 4.00 3.36 4.56 4.63 4.54
Grazing 5.28 5.47 5.27 6.09 5.06 5.45 5.42
59 ft Crop, 19 ft Prairie 5.68 5.44 6.00 5.55 5.89 5.78 5.69
15 ft Crop, 120 ft Prairie | 5.40 5.58 6.09 591 5.61 5.73 5.66
30 ft Crop, 120 ft Prairie | 5.56 5.40 6.36 591 6.00 5.60 5.65
Native Perennial Cover 4.32 491 5.45 5.27 5.06 5.08 4.96
Profit
Status Quo 5.84 5.78 6.18 5.73 5.78 5.95 5.87
Grazing 4.64 4.84 5.00 5.18 5.06 5.05 4.94
59 ft Crop, 19 ft Prairie 3.72 4.24 5.09 4.36 4.39 4.55 4.35
15 ft Crop, 120 ft Prairie | 4.48 4.96 5.27 5.45 5.00 5.17 5.02
30 ft Crop, 120 ft Prairie | 5.80 5.67 6.27 6.09 5.94 6.30 6.01
Native Perennial Cover | 4.32 4.47 5.45 491 4.61 4.90 4.71

* Possible responses to these perception questions ranged from 1 to 7 where a “1”” denoted “the least
favored” and “7” denoted “the most favored.”

In sum, the respondents’ social demographic characteristics and their farming
characteristics were similar across the three samples answering the dichotomous choice
question, the multinomial choice question, and the modified multinomial choice question. In
addition, the respondents’ perceptions regarding attractiveness, ease of management,
conservation, and profitability with respect to each alternative were similar. In particular, the

respondents perceived that the “status quo” was the easiest to manage and the most profitable
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Table 4.13 Respondents’ Perceptions on Policy Alternatives
(Rolling Land, Modified Multinomial Choice Question)

59 ft 15 ft 30 ft Native Modified
Status Grazing Crop, Crop, Crop, Perennial Multinomial
Quo 19 ft 120 ft 120 ft Choice
.. .. .. Cover
Prairie  Prairie  Prairie Sample
Attractiveness
Status Quo 5.85 5.08 4.64 5.85 4.56 5.12 5.11
Grazing 5.70 6.22 5.73 5.77 5.74 5.75 5.84
59 ft Crop, 19 ft Prairie 5.70 6.22 5.73 5.77 5.74 5.75 5.84
15 ft Crop, 120 ft Prairie | 5.70 5.89 545 5.85 5.88 5.71 5.78
30 ft Crop, 120 ft Prairie | 5.80 5.75 6.09 5.62 5.94 5.80 5.82
Native Perennial Cover 5.10 5.03 5.64 5.00 5.35 5.64 5.34
Easy to Manage
Status Quo 5.60 542 5.45 5.23 5.56 5.36 5.44
Grazing 435 5.06 5.00 4.46 4.82 4.62 4.74
59 ft Crop, 19 ft Prairie 4.35 5.06 5.00 4.46 4.82 4.62 4.74
15 ft Crop, 120 ft Prairie | 3.50 4.25 3.64 3.69 4.09 3.93 3.94
30 ft Crop, 120 ft Prairie | 3.85 433 4.27 3.92 4.47 4.30 4.26
Native Perennial Cover 5.10 5.17 5.55 5.31 5.38 5.64 5.39
Conservation
Status Quo 4.55 433 4.18 3.77 3.82 4.18 4.15
Grazing 5.65 6.31 6.18 5.85 5.88 5.73 5.91
59 ft Crop, 19 ft Prairie 5.65 6.31 6.18 5.85 5.88 5.73 591
15 ft Crop, 120 ft Prairie | 5.95 6.06 6.00 6.08 6.12 591 6.01
30 ft Crop, 120 ft Prairie | 5.80 5.97 6.45 5.92 5.94 5.88 5.94
Native Perennial Cover 6.00 5.72 6.27 6.08 6.03 6.14 6.02
Profit
Status Quo 5.90 5.44 5.36 5.69 5.47 5.71 5.61
Grazing 3.90 5.33 5.36 4.54 4.68 4.55 4.72
59 ft Crop, 19 ft Prairie 3.90 5.33 5.36 4.54 4.68 4.55 4.72
15 ft Crop, 120 ft Prairic | 4.45 5.33 5.36 4.69 5.18 493 5.02
30 ft Crop, 120 ft Prairie | 4.50 5.17 5.64 4.77 5.35 5.12 5.11
Native Perennial Cover | 3.75 4.94 491 4.00 4.18 4.50 443

* Possible responses to these perception questions ranged from 1 to 7 where a “1”” denoted “the least
favored” and “7” denoted “the most favored.”

among the six alternatives. However, the “status quo” was rated to lowest in terms of

conservation among the six alternatives.

4.3. Estimation Approaches and Associated Posterior Simulators

In this study, we use three value elicitation question formats to elicit the respondents’
WTA to the proposed five policy alternatives. In particular, for the dichotomous choice

question, we use the traditional bid function model suggested by Cameron (1988) to estimate
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the value of the chosen alternative relative to the other alternative. We proposed an
estimation procedure to estimate the responses jointly from the fifteen pairs of alternatives.
In a similar fashion, Cameron’s argument can be extended to the multinomial
choice context. Specifically, the bid values included in the valuation question can be used to
bracket the respondents” WTA in multinomial choice question, we propose an estimation

procedure that can separately identify every coefficient in this model.

4. 3. 1. A Joint Estimation Procedure for Multiple Dichotomous Choice Surveys: A
Bayesian Approach

The most cited modeling strategy in a discrete choice model is the random utility
maximization (RUM) model developed by McFadden (1974). Using the RUM model,
Hanemann (1984) constructs the basic model rationalizing the response in a dichotomous
choice question for welfare analysis. Cameron (1988) argues that the dichotomous choice
referendum applied in contingent valuation is similar to the commuters’ choices between bus
and car mode of transportation, but contains more information. In a contingent valuation
survey, an individual is provided two alternatives, usually one of them is the status quo, and
is asked to choose the alternative which produces the highest utility. While the threshold
values of the latent variables are not observable in a probit model, the threshold values of the
latent variables in the dichotomous choice referendum data are observable. Taking advantage
of the variance of the hypothetical bid values across the individuals, direct and separate point
estimates of regression coefficients and standard deviation can be estimated.

In a WTA context, an individual’s WTA can be written as:

w; = Xl"Y+Ul' (41)
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where X, is a vector of his social-economic characteristics, y is a vector of corresponding
parameters, and v, is assumed independently and identically distributed with a normal

distribution. The observed dichotomous choice survey response then indicates whether the

individual’s WTA 1is greater than or less than the offered bid value, 4;; i.e.,

_ 1, if Wi < bi (4 2)
i 0, otherwise ’

iid
Assuming that 0; ~ N (0, o’ ) , the probability of yes for an individual can be written as:

_® (& - Mj (4.3)
O

The coefficients of the model to be estimated are those associated with the variables X; (i.e.,
v ) and the coefficient on the offered compensation b, , which provides an estimate of 1/ .

There are six policy alternatives including the status quo considered in this study.
Each individual who received a dichotomous choice question was randomly provided two of
the six alternatives and asked to choose which of the two alternatives produced the highest
utility. Therefore, fifteen versions of dichotomous choice questions were applied in split
samples.

The responses from the fifteen samples were used to jointly estimate individuals’

WTA'’s for the five proposed policy alternatives relative to the status quo. In particular,
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choosing alternative 0 as the status quo, an individual’s WTA for each policy alternative
relative to the status quo is defined as:

wi =X;B1 + €51
le = XiBj + é‘ij (44)

wis = X;Bs + &5

where Xx; is a vector of explanatory variables and we assume that
g=| ~N(O,Z) (4.5)

where ¥ is a 5 X 5positive definite matrix with off-diagonal element denoted o j; and the

jth diagonal element denoted 0'12~.

In the case of a single dichotomous choice question, an individual is provided two
alternatives each with a threshold bid value. Although the respondent’s true WTA is not

observed, his WTA can be manifested through his discrete choice indicator, y;. For example,

if an individual is asked to choose between the status quo and policy alternative j, his vote

reveals his WTA for option j relative to the status quo as follows

i, ifw. <b:
o (4.6)
0, otherwise

Similarly, if policy alternative j and k are offered for an individual to choose between, his
vote to the dichotomous choice question reveals his WTA for option j and £ relative to the

status quo as



112

_ 4.7)
k, otherwise

j, lfbl]—le >bik_wik
Yi=
The parameters of our model we estimated using a Bayesian approach with data
augmentation and Gibbs sampling. In the current setting, the augmented variable is the
individuals’ unobserved WTA’s for each alternative relative to the status quo. The posterior

simulator for the dichotomous choice question is fully described in the appendix. In brief,

under prior independence, the joint posterior distribution is represented as:

p(W.B.Z1y)cp(yIw.B.Z)p(WIB.Z)p(B) p(Z)
N (4.8)

=pB)p(E)[12(v: I1w;.B.Z) p(w; B.Z)
i=1
where
w=[w ... w]andB=[B, ... Bs] (4.9)
The product term comes from the assumed (conditional) independence across observations.
In particular, if, for example, the respondent is assigned to choose between alternative j and
alternative £, the first term on the right-hand side of the product is
p(yiIwiBE)=1(y; = J)I(bi' — Wy > Bjk _Wik)

+](yi :k)](Bik_Wik >BU_WU)

(4.10)

with / () denoting the standard indicator function.

The posterior simulator involves drawing sequentially from the conditional posterior

distributions for w;, B, and X . Apart from the prior distributions, the remaining piece in our

joint posterior distribution follows immediately from our normality assumption

W, |]3,Zile(xiB,Z) 4.11)
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This model is completed by choosing prior distributions of the forms:

B~N(p.Vg) ands! ~W((pR)‘1 ,p) (4.12)

4. 3. 2. Estimation Procedure for the Multinomial Choice Question and the Modified
Multinomial Choice Question: A Bayesian Approach

Extending the willingness to pay model for the dichotomous choice question
suggested by Cameron (1988), we propose an estimation method using the variance of the
hypothetical bid values embedded in the multinomial choice question across the individuals
to identify the regression coefficients and standard deviation for the multinomial choice
question and the modified multinomial choice question. Specifically, each individual who
received a multinomial choice question or a modified multinomial choice question was asked
to choose one of the six alternatives that produced the highest utility. again, letting alternative
0 denote the status quo, an individual’s WTA for each policy alternative relative to the status
quo can be defined as:

wil =X;B1 + &1
WU = Xl'Bj + 81:1' (413)
Wis =X;Bs + &5

where X; is a vector of explanatory variables and we assume that

g=l 1 |~N(0,%) (4.14)



114
where X is a 5x5 positive definite matrix with off-diagonal element denoted o ;. and the

jth diagonal element denoted 0']2. Through an individual’s discrete choice indicator, y,, his

true WTA is revealed as
O, ifbji_wji<0’ Vj=1,...,5

Yi= k, if max {b;;
’ j:I,...,S{ It

(4.15)
_Wji}:bki Wi >0

The probability for an individual choosing alternative j is:

Pr(yi :j)zPr(bl-- —xl-Bj +&; > 0)

XPI'(bU —Xl'Bj +8ij >bil —Xiﬁl +8l'1)
xPr(bU _XiBj +gl'j >bik —Xl'Bk +€ik)

xPr(b-- -X,;B; +&; >bis —X;B5 +5i5)

y J
| G Xzﬁf‘bifj
Tj 9j

1 (XiBj _bij)_(xz‘Bl ~by)

Eii — &
x Pr y - >
’ 2 2 ’ 2 2
O'] +O'1 —O'jl O'] +O'1 —O'jl

(XiBj _bij)_(XiBS _biS)

x Pr y_is ,
2 2 2 2
,/aj +05-05 ,/aj +05—0s

As long as each of the alternatives is chosen by at least one individual, all of the coefficient

> forj=1,....5and Vj # k

of the variance-covariance matrix, X, and the coefficients of the explanatory variables, B,

can be separately identified.
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As was the case with our analysis of the dichotomous choice referendum, a Gibbs
sampler with data augmentation is used to characterize the posterior distribution of the
parameters of interest. The posterior simulator is fully described in the appendix. The
posterior distribution of the bid function model involves adding the latent WTA variables to
the joint posterior distribution. Under prior independence, the joint posterior distribution is

represented as:

p(W.B.2[y)c p(y|w.B.2) p(WIB.2) p(B) P(Z)
N (4.16)
=pB)p(E)[ (v Iw;.B.Z) p(w; B.X)
i=1
where the product term comes from the assumed (conditional) independence across

observations. The first term on the right-hand side of the product is

P(yi ’W,’JB,Z)
=1(y; =0)I(by —wy <0)---1 (b5 —w;5 <0) (4.17)
+Zj215](yl :])[(bl —Wl'j >O)1(bl —Wl‘j >bi1 _Wll)l(bl —Wl'j >bi5 _WiS)

with / () denoting the standard indicator function. Apart from the prior distributions, the

remaining piece in our joint posterior distribution follows immediately from our normality

assumption

w, !B,Ean(xiB,E) (4.18)

This model is completed by choosing prior distributions of the forms:

B~N(B.Vg) andx! ~W((,oR)‘1 ,p) (4.19)
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4.4. Empirical Results

In this paper, we examine whether the dichotomous choice question, the multinomial
choice question, and the modified multinomial choice question elicit similar WTA
distributions. We use the derived WTA distributions from the dichotomous choice question
as the base line to examine how the incentive and informational properties of the multinomial
choice formats (both basic and modified) influence the location and the precision of the
derived WTA distributions. In particular, since the dichotomous choice question and the
modified multinomial choice question are incentive compatible, we expect that the mean
WTAs derived from the modified multinomial choice question would close to the mean
WTAs derived from the dichotomous choice question. Second, the response from a
multinomial choice question or a modified multinomial choice question contains more
information than the response from a dichotomous choice question. In particular, the
response from a multinomial choice question or a modified multinomial choice question
provides the relative values between the chosen alternative and all the other alternatives in
the choice set. However, the response from a dichotomous choice question only provides the
relative value between two alternatives proposed in the dichotomous choice question.
Therefore, we hypothesize that the WTA distributions derived from the multinomial choice
question or the modified multinomial choice question would be more precise than the WTA
distributions derived from the dichotomous choice question.

Applying the estimation procedures described in the previous section and the
algorithm fully documented in the appendix, we estimate the respondents” WTA. Specifically,
choosing alternative 0 as the status quo, an individual’s WTA for each policy alternative

relative to the status quo can be defined as
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wy =B+ &,

Wis =PBs + &5

Instead of using a non-informative prior, we use some prior information in our
posterior simulation since the sample size with respect to each question format is small. In
particular, six sets of bid values to each alternative are used in this survey. These bid values
are designed using soil rental rates and current conservation payments in federal programs
such as CRP. These sets of bid values are presented in Table 14. We use the values close to
the mean of the bid values used in the survey as the prior mean of the B's, {115, 45, 35, 30,
135}. In addition, the prior variance-covariance of the S's are set as 400 /. The prior
information is employed in the estimation across the three samples. Since our interest is to
compare the WTA distributions derived from these elicitation question formats, by using the
same prior information, the difference in estimation results should comes from the data, not

the prior. We run our posterior simulators for 110,000 simulations and discard the first

10,000 simulations as the burn-in.

Table 4.14 Bid Values

1 2 3 4 5 6

Grazing 105 125 145 90 115 095
19 ft crop, 59 ft prairie 30 40 50 40 55 65
120 ft crop, 15 ftprairie | 15 25 35 25 30 45
120 ft crop, 30 ft prairie | 20 30 40 30 40 60
Native Perennial Cover | 115 135 155 110 130 120
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Table 4.15 and Table 4.16 present the posterior means (B ) and dispersions (o)

associated with the WTAs for the landscape alternatives in flat land scenario derived from
each format, respectively. The dispersions reported here are the diagonal elements in the
variance-covariance matrix corresponding to each alternative. Our result suggests, first, that,
the mean WTAs derived from the multinomial choice question and the modified multinomial
choice question are generally greater than the mean WTAs derived from the dichotomous
choice question. The mean WTAs derived from the modified multinomial choice question

are closer to that derived from the dichotomous choice question.

Table 4.15 Estimated Mean WTA (Flat Land)

(Standard Errors in Parentheses)

Grazing 19 ft 120t 120 ft Native
crop, crop, crop, Perennial
59 ft 15 ft 30 ft Cover
prairie  prairie  prairie

Dichotomous choice sample 93.22 6442  31.72  23.66 96.23
(10.05) (9.24) (10.80) (10.51) (12.56)
Multinomial choice sample 114.17  58.75  48.71 49.52 120.71

(1547) (14.11) (14.79) (14.72)  (15.09)
Modified multinomial choice sample | 106.05  57.60  42.58 4347  118.09
(17.81)  (15.79) (15.72) (16.66) (17.42)

Table 4.16 Estimated Variance of WTA (Flat Land)

(Standard Errors in Parentheses)

Grazing 19ft 120ft 120 ft Native
crop,  crop, crop, Perennial
59 ft 15 ft 30 ft Cover
prairie prairie  prairie

Dichotomous choice sample 4.94 3.78 2.44 2.85 5.93
(3.32)  (296) (1.98) (2.70) (4.14)
Multinomial choice sample 17.50 3.14 2.40 3.82 18.18

(14.67) (3.23) (241) (414 (14.80)
Modified multinomial choice sample 9.06 6.78 4.99 6.73 27.40
(7.76)  (8.25) (6.20) (11.04) (28.75)
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Second, as shown in Figure 4. 7, the WTA distributions derived from the modified
multinomial choice question and the multinomial choice question are more dispersed than the
WTA distributions derived from the dichotomous choice question. A possible explanation
may be that both the multinomial choice and the modified multinomial choice questions
provide the respondents more policy alternatives, and thus more information, than a
dichotomous choice question. Therefore, respondents are required to put more cognitive
effort in answering the multinomial choice question and the modified multinomial choice
question. With more alternatives under consideration, respondents may be more likely to
make mistakes or not patient to give a precise answer, leading to WTA distributions derived
from the multinomial choice questions that are more dispersed than the WTA distributions
derived from the dichotomous choice question. In other words, the cognitive effort burden
embedded in the multinomial choice question and the modified multinomial choice question
dominates the informational advantage of these methods. Third, the WTA distributions
derived from the modified multinomial choice question are more dispersed than the WTA
distributions derived from the multinomial choice question. This may be explained by that
respondents were less familiar to the modified multinomial choice question and were more
likely to make mistakes to the valuation question.

Table 4.17 and Table 4.18 present the posterior means and variances associated with
the WTA distributions derived from the three elicitation methods for the landscape
alternatives in rolling land scenario, respectively. First, similar to the results in the flat land
scenario, the mean WTAs derived from the multinomial choice question and the modified

multinomial choice question are greater than the mean WTAs derived from the dichotomous
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Figure 4.7 Predicted Distribution of WTA (Flat Land)
Table 4.17 Estimated Mean WTA (Rolling Land)
(Standard Errors in Parentheses)
Grazing 19 ft 120 ft 120 ft Native
crop, crop, crop, Perennial
59 ft 15 ft 30 ft Cover
prairie  prairie  prairie
Dichotomous choice sample 94.97 54.17  20.64 19.37 91.38
(1097) (11.73) (12.02) (13.17)  (12.66)
Multinomial choice sample 11546  68.19 4988  41.93 113.93
(15.68) (14.52) (15.21) (14.04) (14.95)
Modified multinomial choice sample | 117.21  69.93 4580  37.47 111.53
(21.90) (21.88) (21.04) (21.50)  (19.36)
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Table 4.18 Estimated Variance of WTA (Rolling Land)

(Standard Errors in Parentheses)

Grazing 19ft 120ft 120ft  Native
crop, crop, crop, Perennial
59 ft 15ft  30ft Cover
prairie  prairie  prairie

Dichotomous choice sample 6.80 542 4.86 5.68 2.30
(10.30) (6.22) (5.51) (7.98) (2.63)
Multinomial choice sample 15.89 2.81 2.39 3.70 14.12

(11.83) (2.82) (2.32) (3.56) (11.82)
Modified multinomial choice sample | 12.80 4.74 4.85 5.31 14.14
(10.88) (4.40) (5.10) (5.02) (14.206)

method. The mean WTAs derived from the modified multinomial choice question are closer
to those derived from the dichotomous choice question.

Second, as shown in Figure 4.8, the WTA distributions derived from the modified
multinomial choice question and the multinomial choice question are more dispersed than the
WTA distributions derived from the dichotomous choice question. Third, the WTA
distributions derived from the modified multinomial choice question are more dispersed than

the WTA distributions derived from the multinomial choice question.

4.5. Final Remarks

Stated preference methods are useful to estimate the economic value of non-market
goods. In this study, we use the dichotomous choice question, the multinomial choice
question, and the modified multinomial choice question to estimate farmers’ WTAs to adopt
perennial strips in landscape in the state of lowa. In particular, fifteen versions of the survey
using the dichotomous choice method, one version of survey using the multinomial choice
method, and one version of survey using the modified multinomial choice method are
employed in split samples. We develop an estimation procedure jointly estimate the fifteen

versions of survey using the dichotomous choice method. In addition, we proposed an
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Figure 4.8 Predicted Distribution of WTA (Rolling Land)

estimation procedure by extend the bid function model suggested by Cameron (1988) to
estimate individuals’ WTA distributions using the multinomial choice question and the
modified multinomial choice question.

Our result suggests, first, the mean WTAs derived from the multinomial choice

method and the modified multinomial choice method are greater than the mean WTAs
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derived from the dichotomous choice method. Consistent with our expectation, the mean
WTAs derived from the modified multinomial choice question are closer to the mean WTAs
derived from the dichotomous choice question. Second, the WTA distributions derived from
the modified multinomial choice question and the multinomial choice question are more
dispersed than that derived from the dichotomous choice question implying that the cognitive
effort burden embedded in the multinomial choice method and the modified multinomial
choice method dominates the informational advantage of these methods. Third, since
respondents were less familiar to the modified multinomial choice method, the WTA
distributions derived from this method are the most dispersed.

There are three value elicitation formats and six alternatives included in this study.
The respondents’ true valuation is not directly observable since their responses to the value
elicitation questions only reveal whether their WTAs are greater or smaller than the proposed
bid values. Thus, these methods require a large number of responses to obtain precise WTA
estimates. However, the sample size of each question format we used in this study is small.
Applying the prior information in hand across the question formats allowed us to discern the
properties of these value elicitation formats. Our future work may include (a) applying these
question formats in surveys with more observations to further examine their properties, and
(b) involve different number of alternatives in surveys to explore what is the reasonable

number.
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Appendix 4.A The Gibbs Sampling Algorithm for Dichotomous Choice Question

Drawing from p( Bz w, y) . First, define

X, 0 0
0 X, 0

Xi _ .21
L 0 0 XJi

Similar to a SUR model, we obtain
_1 P
BlIZ W,y ~ N(ﬁ,Vﬁ)

where

N N
J— J— [ -1 e ' -1
ﬁ:Vﬁ(gxiz lwi+KﬂéJ, Vﬂ:(gxiz lxi+zﬂ].

Step 4. Drawing from p (Z_l | B, w, y) . Making use of techniques like those employed in

the SUR model, we obtain

-1
N
2_1 |ﬂ,W,y~W |:/OR+Z‘91'€1':| ,N+,0
i=l1

Step 5. Drawing from p (W | B Dy y) . Denote Wj’i as a new draw for respondent

i's WTA for alternative j from p(W | ﬂ,z_l,y) .Fori=1,....N,
w,~N(X;8.Z).

The respondent is randomly assigned to choose the preferred alternative between two

alternatives, say j and k. for the respondent chooses alternative j, if



127

Bji_wj.l. >Bki_WZl., Vj,k=1,..,J,andj =k,

set

otherwise, start over.

A Gibbs sampler proceeds by simulating (in order) from the above posterior

conditional distributions. For our prior, we set = {115; 45; 30; 35; 130}, Vﬂ =4007,,

p =10, and R=10_41k.
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Appendix 4.B The Gibbs Sampling Algorithm for Multinomial Choice Question and
Modified Multinomial Choice Question

Step 1.Drawing from p( )i > w, y) . First, define

X, 0 - 0
0 X, .- 0
X, = . “F .
00 - X,

Similar to a SUR model, we obtain

,B|Z_1,w,y~N(,b’,Vﬂ)

where
n_ 17 ul 'v-1 -1 17 N 'o—1 -1
i=1 i=1

Step 2.Drawing from p(Z_l | B, W, y) . Making use of techniques like those employed in

the SUR model, we obtain

-1
N
2_1 |ﬂ,W,y~W |:pR+Zgigi:| ,N+,0
i=1

Step 3.Drawing from p(W | B ,Z_l , y) . Denote Wj’i as a new draw for respondent i's

WTA for alternative j from p(w | ,B,Z_l,y) .Fori=1,...,N,

For y; =0, if



set

otherwise, start over. For y, = j, j=1,...,J ,if

*

ES k

; Vk=1,.,J,andj #k,

set

otherwise, start over.

A Gibbs sampler proceeds by simulating (in order) from the above posterior

conditional distributions. For our prior, we set = {115; 45; 30; 35; 130}, Vﬂ =400/, ,

p =10, and R=10_41k.
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Appendix 4.C Images and descriptions of associated landscape alternatives

Image Description

Status Quo No restrictions on tillage, crop rotation or any other
management operation or practice, other than those currently
required (such as conservation compliance requirements,
manure management plans, etc.). No restrictions on pesticide
or fertilizer.

This farm program supports partial conversion of cropland,
that is HEL or near streams, to pasture with rotational
grazing. If there are waterways within the fields, the
waterways must be protected from cattle. Herd size and type
can be chosen by the farmer. No restrictions on pesticide and
fertilizer.

This farm program purchases HEL or wetlands for
biodiversity reserves of about 640 acres in every township.
Reserves enhance habitat and water quality. The program
also supports converting HEL acres to rotating strips of corn
and soybeans (59 ft. wide) that alternate with non-rotating
perennial prairie mix strips (19 ft. wide). Prairie seed from
the strips could be marketed. No tillage restrictions for non-
HEL acres. Reduced tillage requirements continue for HEL
acres. No restrictions on pesticide and fertilizer.

ATRLR O e




131

Image

Description

15 ft. Crop, 120 ft. Prairie

This farm program provides support for strips of annual
crops alternating with perennial plant strips. Perennial strips
=15 ft wide, crop strips = 120 ft. wide. No restrictions on
choice of crop rotations in the annual strips. No tillage
restrictions for non-HEL acres. Tillage restrictions and
BMP’s remain on HEL acres. No restrictions on pesticide or
fertilizer.

30 ft. Crop, 120 ft. Prairie

This farm program provides support for strips of annual
crops alternating with perennial plant strips. Perennial strips
= 30 ft wide. Crop strips =120 ft. wide. No restrictions on the
choice of crop rotation in the annual strips. No tillage
restrictions for non-HEL acres. Tillage restrictions and
BMP’s remain on HEL acres. No restrictions on pesticide
and fertilizer.

Native Perennial Cover

This farm program provides support for converting some or
all cropland to native perennial cover, such as switch grass,
that is harvested for biofuel. No restrictions on pesticide and
fertilizer.
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Chapter 5. General Conclusions

5.1. General Discussion

The three essays in this dissertation contribute to the contingent valuation literature.
The contingent valuation method is widely used in estimating the economic value of
nonmarket goods. Thus, it is important to understand the incentive and informational
properties embedded in the contingent valuation method to improve the economic value
estimates derived from this method. The first essay examines the impact of a consequential
survey on respondents’ willingness to pay, the second essay examines the influence of
intertemporal aspects of the contingent valuation survey on respondents’ willingness to pay,
and the third essay provides a comparison regarding respondents’ willingness to accept
derived from various value elicitation question formats.

In the first essay, we examine how a consequential survey may influence
respondents’ willingness to pay. It has been argued that respondents will respond to survey
questions truthfully, if they believe the result of the survey might potentially have some
influence on an outcome they care about, the property is known as consequentiality. In the
2003 and 2005 versions of lowa Lakes Survey, we directly elicited respondents’ perceived
consequentiality toward this survey in ordinal responses ranging from “1” to “5.” To address

% ¢

the potential endogeniety of individuals’ “consequentiality” responses, in the 2005 version of
survey, we randomly provided a subsample of the respondents an article from the lowa
Conservationist suggesting their responses were important and would have impact on policy

decisions. This exogenous treatment allows us to separate out the impact of consequentiality

on respondents’ contingent valuation responses.
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We employed a Bayesian treatment effect model to test the impact of respondents’
perceived consequentiality on their willingness to pay for a hypothetical water quality
improvement scenario. The results of the jointly estimated willingness to
pay/consequentiality models suggested, first, that the exogenous treatment positively
influenced respondents’ perceptions of consequentiality toward the survey, though the
magnitude of this effect is small. Second, the mean willingness to pay derived from
respondents who perceived this survey as being policy irrelevant was smaller than those who
perceived the survey as being positively consequential. Finally and most importantly,
consistent with the “knife-edge” result suggested by Carson and Groves (2007), the mean
willingness to pay derived from respondents who perceived the survey as being somewhat
positive consequential was statistically indifferent from the mean willingness to pay derived
from respondents who perceived the survey as being definitely consequential.

The second essay provides an empirical test of the commitment cost theory suggested
by Zhao and Kling (2001, 2004). It is typically conceived that respondents’ willingness to
pay in a contingent valuation exercise depends on some intrinsic value of the good that is
invariant over time. However, the commitment cost theory suggests that respondents’
willingness to pay for a good at a particular point of time depends not only on the intrinsic
value of the good, but also on the timing of the decision and the characteristics of the market
environment. In particular, respondents would report a lower willingness to pay if they
believed that their transaction decision could be delayed and more information about the
transaction would be available, or if they believed that it is more difficult to reverse the

transaction decision.
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In this study, we employed respondents’ perceived intertemporal aspects elicited in
the 2003 and 2005 versions of lowa Lakes Survey to explore the theoretical results. First,
half of the 2003 sample was randomly promised a second chance to revisit the contingent
valuation referendum if the referendum was not passed. With this explicit statement of delay,
we expected the treated respondents to report a lower willingness to pay. Our result
suggested that the exogenous treatment did not influence respondents’ willingness to pay.

Second, in the 2003 version of survey, we tested the influence of individuals’
responses regarding their perceived potential for revisiting the contingent valuation
referendum, obtaining more information about the proposed water quality improvement
scenario, and canceling an ineffective water quality improvement project, i.e., delay, learning,
and reversing, on their willingness to pay. Our results suggested, consistent with the theory,
that respondents report a greater willingness to pay if they perceived a greater chance that the
government would cancel an ineffective project. However, contrary to the theory prediction,
the interaction between respondents’ perceived potential for delay and learning had a positive
impact on their willingness to pay.

Third, we tested the impact of delay in another perspective. In particular, half of the
2005 sample was informed that they would have no opportunity to revisit the referendum in
the future. With this explicit statement of no delay, we expected the treated respondents to
report a higher willingness to pay. Our result suggested that this exogenous treatment did not
influence the treated respondents’ willingness to pay.

Finally, we tested the influence of respondents’ knowledge on their willingness to pay.
The theory suggested that respondents would hold a higher willingness to pay if they were

more knowledgeable about the transaction or if they believed that less information would be
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provided in the future. In the 2005 version of survey, respondents’ perceived potential for
delay, their self-reported knowledge level and knowledge increment about the general water
quality in Iowa lakes were elicited. Our results suggested that, consistent with the theory, the
more knowledgeable the respondents were, the higher willingness to pay the respondents had.
However, respondents’ knowledge increment did not influence their willingness to pay in
either direction. Lastly, respondents’ perceived potential for delay had a positive impact on
their willingness to pay, which was contrary to the theory would predict.

It could be argued that the potential endogeniety may exist in individuals’ “delay”
responses. Normally, an exogenous treatment regarding respondents’ perceived delay could
be used to control for the endogeniety issue. However, the exogenous treatments we
employed in the 2003 and 2005 survey did not successfully influence the treated
respondents’ perceived delay. Therefore, this conjecture could not be tested. In the future, an
effective treatment would be needed to control for the endogeniety of delay perception.

The third essay examines whether the dichotomous choice question, the multinomial
choice question, and the modified multinomial choice question elicit comparable willingness
to accept distributions. These value elicitation formats are different in their incentive and
informational properties which may influence the location and the precision of their derived
willingness to accept distributions. Our results suggested that the modified multinomial
choice question and the multinomial choice question produced similar willingness to accept
distributions. In particular, the means of willingness to accept distributions derived from
these questions were greater than those derived from the dichotomous choice question. The
willingness to accept distributions derived from these questions were more dispersed than

those derived from the dichotomous choice question. Finally, compared to the willingness to
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accept distributions derived from the multinomial choice question, the willingness to accept
distributions derived from the modified multinomial choice question were more dispersed,
and the means of the willingness to accept distributions derived from the modified
multinomial choice question were closer to those derived from the dichotomous choice

question.
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Il n order to malke sound decisions
concerning the future of Towa lakes,

it is impaortant to understand how the
lales are used, as well as what factors
influence your selection of lakes to visit.
The answers you give to the questions in
this survey are very important. Evenif
you have not visited any lakes in lowa,
please complete and return the
questionnaire. It is crifical to understand
the characteristics and views ol bath
those who use and those who do not use
the lakes.
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Hn this first section, we wonld like to find ont which of the lakes on the enclosed
map you visited and what you did there.

I Please indicnte how ofien you or other members of your houscheld visived each of the follewing Lles in
the current year Il you have nat visited any lakes in lown this year please check this box,

0 1 have not visited any lakes in lowa this year.

In addinon to recording the number of visits you ook w each Tabke, i any, plesse indicote which of
the lakes vou emsidered visiting this vear by macking the box in the second column.

W are very Interested In your view of the water gquality of Tewas lakes. One way ol thinking about
water quality is to wse a lodder like the one shown o the right of the s of lakes. The wp ol te
vepter uality ladder stands for the best possible quality of water, while the botom of the ladder
stamuds for the worst, On the ladder vou can see the different levels of water qualisy:

For example: the lowest level s so pollued tha i has oll, saw sewage, andéor other things in it like
irash; it hos almosi ne plant or animal life, smells bad, and contact with it i dangerous 0 hwman
health. Water guality that is “boaable” would noc harm vou if vou happenad 1o fall into it for & short
time while hoating or satling. Water quality that is “Tishahle™ is o higher bevel of quality than
“hoatable.” Adthouwgh some Knds of fsh can live 1o boatable witer, it is only when waier is “fishable™
that game fish ke bass can live in it Finally, “swimmaohlc” water is of o high enowgh quality that o is
safe 1o swim in and ingest in small amounts,

For any lake with which vou are [amiliar, please indicate vour assessment of the level ol water
qualicy associated with thar fake by assigning a number between 0 amd L0 than s hased on the waler
guality ladder pictured. Familinr lakes include both those that you have visited this vear as well as
those vou have visited o the recent pase
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Twelve Mile Creek Lake (Union) | | & sy |2 iy | by
Linbon Grove Labe [Tama) | | = 1] i T || 5— ‘ :':
Upprer Gar Lake { Duckinson | & ri) |®  tiripsd b L= i
Upper Pine Lake (Hardin) | & 1} Julpat d—
_“Imguhn{mnwcq? v it | = EFHE Y & -!_‘..: ??????
Volga Lake (Fayetiel B ST T S .| Hbm
e s - | T -
:\'rcs:ﬂknl:-ujl Lake (Dickinson) |5, AT | 2 L n_l-lrurfr-lr
{West Dsceol {Clarle} e~ tnewd L2 o ] o B e
| White Calk Lake [ Mahaska) | = triped | B trip) | = w:ﬂlpl
Withamson Pond ldeas) | ey ) |8
!r"t".'.l.'lF'!’:"l“EE?.!;':."Fl!‘”ﬂl | & toi = ipir | 2
Wilson Park Lake (Talor} I
[Windmill Lake (Taybor) | | = o
L@w&nﬁ:[’uﬁLﬂwiW] Fastizgl
(Ciher Lalecs.in lawa i

2. Please indicate how olien yon or ather members of your hooschold visited Inkes or rivers in each of
the following locations this year,

u.._.__‘_.l- aghe-day | Creeemighe Shugle- 4-':, W_]
'L:lns: i ||.|.:|1.uu | | Labis ity Wescansin -
Lakes in Minnesotn | The Missouri River |
Lakes in Missouri L The Missessippi River 1
Lakes 1 Meheaskn | | Oher Lalees and Rivers
Lakes in Semeh Dakoa |

3. What activities do you or members of your houschold vypically participaie in during your lake visits?

Check all thar apply.

OBeating  Ofet skimg
OCamping Ceailing
OFishing DOCanoeing
DHuming  QFicnicking

OMatwre Apprecitionfwilidlile viewing
Dsnowmohiling and other winizr recreation

OSwimming and beach use
B Ouher

Towir Likes Sarvey £ 7
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n the following sections we will ask you some questions about potential changes to the
some information on the corrent condition of the lake. Please vead this information cavefnlly
before answering the questions that follow.

Silver Lake’s Current Condition
The quality of a lake mn he dewriber in many ways. One measure of water gpualivy
is the chrity of the leke water. Water cdlarity & wsually deseribed interms of how Tar
dewm indo the water an object remains visihle. The claripy of Silver Lake is cormently
between  inches and 1 Foer. This means thar abjeers are visibe down o abow 8
terhes 1 | foon uneber dhie suliee of tie waer,

Another measure of water quality is the amount of nutrients and other
contaminants contained in the water, Water degradation ean result from o
mumber of sowrces, including urban runofl, fenifizers used o agriculiure, mowor
wehicles, and
others. Corrently Curent caneditions of Siver Lake

nutrienis an b semmanizad ai

contribute o the e

ocewrrence of Binchesia 1 e
water

alizae blooms in the
Eales at an almost
CONEIEANL raie. Waercolon fourcscen blus geeen

Algae hlocmic:  cordlien

Under some Waterodon  abwap Hiong odor

cireamstances these | e i
blooms can be a fish population e —

TR
health concern, e
causing skin rashes Figure 1. Current conditions of Silver Labic

aned allerghe reactions.

The overall quakity of the water can affect osher condivions ol the lake. Poor water quality can result in an
wichesirable color and odor o the lake warer Currently, the color of Sibver Lake wvries hetween green and brown,
The water bas a mild ocor that :'rm'l:.rr]tl.l.‘l‘ﬂ:ﬂ o “Mishy™ with ]'.Eﬂl.‘ll:’ﬁ of Tess mild ndor

Silver Lake s severely impairec. Fory years ago the lake suppored viable fish populstsons and sigmificant
angling vecreation. However, today water quality problems prevent the development of fish populations.
Extremely high levels of phosphorus and nitrogen in the lake hove resulted in low levels of dissolved
axygen during both summer and winter periods. Recreational use on Silver Lake 15 virually nil

1. During the course of the next yeor (2004}, how many mips do vou cxpeat (o taka to Silver Lake?
— rips in 2004,

B 7 fewar Labees Suryey—S1lver Lahe
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o the next gquestion, we will be asking you how you would vote on a special ballot

regarding the water quality of Silver Lake. While theve is eurvently no such ballot
initiative, we wonld like you to respond as if you were actually voting on the initiative and
as if this were the only alternative available for improving water quality in the lake. (In
particular, assume that no state action will be undertaken unless the referendum passes.)

e you think abol your answer, it is imporiont 1@ keep in mimd that people may
inedicate that they would be walling to ey mone money when payment is hypothetical than
when they ane immedinely expected to pay It mew be sy lor people te say that they
Auppert @ preg when they are nod sure they will ever have 0 pay any mensey lased on
thelr response. However, i the proposed paymenis s’ real and imanediae, people sy be

ik this payment. S in answering the followling questions, pleass keep in mind both the &
henefits of the warer gquakity improvernent and the impacy tue pessage of such a '
referencam would have on your fnances, Inother words, please answer as I this were o
real referendum,

Suppose thay

Imvestments coubd mﬁmgﬂ"rm

be macke 1w acoually T

improve the quality | ™ A T

ol Silver Lake, bt

Tlsese investmenis Mge bfoame Ry mess than

right inelude Vgt

dredging, busbding Waberoolof:  gmen tebue

proteetion siips Wit o ssally iash

slony the edge of st High civersicy =_m

the lake w reduce ik

rumall Irom the Figure 2. Conditions of Sitver Lake lollowing an improvement
surreatngling

wateiabied on othes stuciial agges s ihe lobe aond watesdmal, These chunge sooubd ongroye
ihe lake over the next 3 years o the condidons described in Figune 1,

Furiher, suppose that il the refesendum passes, the improvements would proceed immediaiely.
However, il the referendum fails. any plans 10 improve the water quality of the lake would be delayed
for twe years while further research takes place into the causes of lake pollutinn as well as aliernaive
clean-up appreackes. After this delay, any new information from studying the luke will be made
available and you will then get a fimal ehance 10 vole on the same relerendum.

5. Would you vote “yes” on a referendum io improve the wiier qualiy in Silver Lake 1o the Jevel

described here? The proposed project would cost you $300 (payable in five 5100 installments over
a live year period.)

Cina Diyes

&, Heow sure are you of this anseer?

1 tnol sure at all) 2 3 4 3 [cemaln)

Trmwa Luders Sury vy—Silver Lake £9
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Too leelp ws bener understand vour answer, please indicowe the single most imporant reason for your
responese G the preceding question:

L general, the project & not o geod vse of my money

Oin general, the project & o good use of my maney

OThe project is wot realistic or unclear

OThe cests of the project should be paid for by those damoging the lake, not by me

1 already comtribute 1o environmental cawses as much a5 1 con affond

Mo one shoold have the night to damage the lzke 0 the Oest plaee

& Oreher,

Heowr muny trips tn Storm Lake would vou make nese vear (2004 11 the water quatity ot Storm Lake
WS i|r||1rnvn:d by the amoum described in Ft_gun: a1
wrips in Z0O4.

nformation on you and other members of your honsehold will help us betier
understand how household characteristics affect an individuals use of lowa lakes and

attitudes towards changes in them. It will also help us to determine how representative
our sample is of the state of lowa. All of your answers are strictly confidential. The
information will only be used to report comparisons among groups of people. We will
never identify individuals or honscholds with their responses. Please be as complete in
your answers as possible. Thank you.

o

12,

13

What is your age?

Otindler 18 Q26— 34 Qs0- 52 a7 «
= Q33 —+42 O - 73

Are you

Dhmile Qfemale

What is the highest level of schooling that you have completed? (Please check only onel

d5ome high school or less DiSome college or radefvocational school Qbdvanced degres
AHigh schonol graduate OCollege geaduate

o sy acdulis lilm:ll.ﬁ]mg yoursel[) lve in vour household?

How many childeen live In vour household (18 or under)?

14 Whai fe posie eoreenr employment sinmes?

15.

Ofull yme  Qparcvme  Osaodert Booemployed  Wieetled

Il you are currently emploved, how mny lows o week do you typically work?

10 dorwat Lalies Survey
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16, 1 you are curremly employed, do you have the option of working additional bours 1o Increase your
wolal income? )
m Dlyes—il sa, whan would your hourly wage be? 8 per hour

17, Wy amswered “no” 1o guestion 16, and vou could have the option of working more or less hours,
which would vou prefer?

Owiarl: more howrs ok the same number of hours O b Fewnst binraas

B3, Wha is vour total houschold income (hefore 1axes) for 20057
L Uneler 10,000 Os23000-520.099  C1$30,000-535 990 D5 125,000-5149 990

QEi0,000-514.900  Q530,000-554090 CISG60,000-574,999 Do £150,000
Os15,000-810.090  D§35,000-530099  [1875,000-500,994
Oszo000-g24, 000 540.000-840.000  DI8100,000-5] 24,009

19, Dr you own a boat? D}'l:ﬁ oo

F inally, we would appreciate a little more information on your reaction to

this survey.

0. How likely do you think it is that the resulis of surveys such s this one will allect decisions ahoui
waler quality in lowa lakes?

I {noellectavall) 2 3 1 5 [definite eflcos)

21 W a water quality project siuch as the one deseribed on page @ were initiated but later information
suggested that it would be inellective, how ikely is it thar the project would be scrapped?

1 (impessible) 1 3 4 5 {oertainly)
22, Other than the information you will be receiving rom us, what do you think is the llelihood that
vou will get additional information abour the effectiveness of water guality improvement projecis in

the next lew years?

1 {impossible) 2 3 - 5 leenainlv}

Thank yir for your purticipation in this survey, Afer compledion, surves shoald be wermed jo;
Catherine Kling
S&E Heady Flafl, -\F.u.rm--‘]l MEIgd
Terwar State [miver sy
Ames, [A 5001 1-1070

D Laabes Survey—Silver Lake £



148

Appendix 2. Towa Lakes Survey 2005
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n order to make sound decisions

concerning the future of Towa lakes,

it is important to understand how
the bahes e uscd, as well ws what Faciors
influence your selection of lakes 1o visit.
The answers you give to the questions in
this survey are very important. Even il you
have not visited any lakes in lowa, please
complete and return the guestionnaire, it
is critical to understand the characteristics
and views of both those who use and those

who do not nse the lakes.
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n this first section, we wounld like to find out which of the lakes on
the enclosed map yon visited and what you did there.

Please indicate how ofien you or other members of your hooschold visited each of the
Fallmaring lakes in the current year, 17 yau hove not visited any loles in lowa tlks year
please check this box

0 1 have not visited any lakes in lowa this year.

In addition to recording the number of vishs you ok 10 each lake, il any, please
indicate which of the bkes you comsidered visiting this year by marking the box in the
second column,

We are very interested in your view of the water quality of lowa’ Takes. One way of
thinking ahout water quality 1z o use a ladder llie the one shown o the r':;'hn ol the lasi
of lakes. The 1op of the water quality ladder stands for the best possible quality of water,
while the botem of the Radder stands for the worst. On the kadder you can see the

different levels ol water quality

For example: the lowest level is so polluted that it has oll, raw sewage, anddor other
things in bt like traslh; br has almost po plant or animal life, smells bad, and contact with
it is dangerous to human health. Warer quality that is “beatable” would not harm you il
vosu happened o [all into it for a short time while boating or sailing, Water quality thar
iz “feallile” oo highes level ol yualivy Quo =bosiable.” Althwsgh seoe kinds of shocan
live in hoatable water, it is only when water is “fishable”™ that game fish like bass can live
in it. Finally, *swimmable™ water is of a high enough quality thar it is safe 1o swim in
annl fgese o sl anwuns.

For any lake with which you are familiar, please indicate vour assessment of the level of
waner gqualiny assoctaed wich thar lake by assigning & number bevween O and 10 tha is
based on the water quality ladder pictured. Familiar ks include both those thar you

have visited this year as well as those you have visited n the recent past.

Toowaz Lirkes Swrvey /3
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Check H you Humbar of visits
v v Watar
wd In 2005) Quality
visiting this lale  Single day [ ol A

Dadgar Draak Laks (Madisan)

Badger Lake (Vebsiar)

Beaver Laks |Dallas)

EBeds Laks {Franking

Big Craah Lake (Pok)

Eiigy Spiril Lake (Dickin=on)

Erack Hawk Laks (Sac)

B | ake [Monona)

fsait Wil Laks [Wayna)

Briggs Woods Lake (Hamiton)

Brown's Lake (Woodbury)

Arisiey Creenkc | mke (Wnhetne)

Camer Laka (Pomawatismas)

Cassry Laka [aka Hckoey Hik)
{ Tarmum]

Canter Lake [Diokinson)

Cantml Park Lake (Jonash

3w Laks (Lamo Godap

Cold Springes Lake (Caes)

Caralile Lake {Jahracn)

Lakn Comalia {Wright)

Crarwiom Creck bmpoundmant (da)

Crystal Lake (Hancock)

Dale Maffi Lake (Madisan)

Lak# Darirg {Washinglan}

DeSole Band Lake {Harrison)

Diamand Laks (Powastiok)

Deg Creak (Laka) (D Erian)

Don wWilllama Laks {Diocna)

Easi Lake {Osceola) (Carke)

East ke Lake | Dickinsan)

ERAleT Land [Folk)

Eldrad Shanwood Lake (Hancock)

Fiva leland Lake [Palko Allo)

Fogla Lake (Ringgeid)

Laks Beode (Henry)

Goarge Wiih Lake (Black Haw|

Geoan Bek Lake (Biack Hawk)

Water Quality Ladder

Hasl possibe
LT

I-_
B Sski ek

E—

Sl for
raimm

B ‘ bee fich
- { Vi s
| - ki
= é ’

4
“_ Moy far b siing

Dmparoish
il
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Chech If you M lbar of vialts
have v I Water
eonsidured In 2005) Quakity
Hama of lake [Caunty) visiting this lake Fingle day Ovarnight Ansessment
Gragn Castis Lak (Marshat) R LS Water Quality Laddar
Craan Valley Laka [Lninn) i Bark pramblc
i water guakty

Groanfleid Laka [Adair)
Hannen Lake [Barton)
|msthcrn Loks {oks Bemas Okp)
(Mtaarska)
| Lo Mesndrickes | Hioward
Hickory Grove Lae [Swory)
Hooper Ansa Pond (Warren)
Lk lcana [Adarms)
Indian Laiie (van Baren)
Irsgptiien Lisboss {Emimet)
Lakn [owa (lowna)
Hent Park Lako {Johnaon)
Lake Kaomah [fMakaska)
| aray Mocapmua Park | aks
{WanBur=n}
Lake of the Hils {Sooft)
Lok uf Tinea Fhe {Taghn |
Litthe Rivver {Decatur)
Litihs Siousx Park Lake (Woodbury)
L Spinl Laks {Dickinson)
Liha Wiall Lake {Hamillonh
Limifiald Lais [Audutson |
Last Island Lake {Paia ABa)
Lower Gar Lake (Dickinson)
Lawer Fina Laka [Hardin]
Lalen ltanzwa [Potowattame)
Mantonc Laka {Sheky)
Laka bincknds { fokracn)
Mariposs Laie (Jesper)
Meadow Lake |{Adair)
Ltk ieeryr {¥Wirrmesshiuk)
Whryars Laki (Black Hawa)
Ltk Miami (Monros]
il Groek (Lake) (£ Brien)
| Lk Minnewashia. |Cicikinson)
Mitched Lake (Black Hask)
Mocchead Laks {ida)
Mzrman Trail Lake (Adsir}
Meison Park Lakme {Grawdand
Mine Eagles Laks (Decalur)
feorth Tin Lake (Cathoun)
Gl Lk (M)
Laka Orant (Adairh

E:

N —

H—{ag

-
w{

4
B — | Eal tmdrisk

Hale foe
FREITH
Eame Ish

iy has
cabeein

Worst passile
Wil " (Y

-_. X, |{h‘r|rhﬂm

Cangerasly

LI
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Mame of lake (County)

Chech if you
have sver

Critar Crosk Laka [Tama)
Cetturmwn Lagoan (Wapali)
Laka Pafoja (Lyan)

Fiarcs Croak Lake [Page|
Figanan| Cresh Liks [Linn}
Poilmilier Park Laks {Lea)
Prairie Riosa Laka [Shalty]
TREINGUN LW (ARENGE |
Read Haw Laks [Lucas)

Fead Rock Lake {Manon)
Rotarls Croek Laks {Marion)
Foock Cresk Laks [Jasper)
Recdgers Park Lake [Benton)
Sayicradle Laka {Pok)
Sibver Laka {Delawars)
Siver Loks (Dickinson)
Silver Loks (Palo Adko)

Siver Laks (Warth)

Eip Rl Linhn [Deenivr)
Laka Smilh [Kiesuth)

Eairth Proiria Lakn [Black Hawi)
ml.mllﬂl'm}
Epringbenok Lake (Guthna)
Storm Lake indusing
LTRSS LA [Ea Vista)
ke Bugema [Vian Buran)
Ewvan Laks (Carrall}
Thayer Lawe {Linian}
Three Mile Lake (Unicn)
Trumbull Laks (Clay]
Tume Lake [Emmel)

Twadves Mo Creek Laks {Urion)
Urdng i Ladus (T
Upper Gar Lake (Dickirson)
Upper Fino Lake {Handin)
¥iking Lake (Momtgomery]
Wolga Laks (Faysiis)

L Winpalo (Davis)

Wasg! Diobajl Lake [Dickinson)
Wasl Daceods Lake {Clarks)
‘Wihite Dl Lake {Mahaska)
‘Wiilliamson Pond (Lucas)
Wilow Laks (Marrison)

153

Mumber of visits
{danuary-December
in T00H)

Water

idered o B sl by
-ldq::m--n Single day Dvmrnight n:nu—nl

Water Duality Ladder

Bast meshie
walee qualiy

o
o "_-I Sala 1o drick

E—

Sakhr

S fich
ik hass

L Aup—
B
4
m— Dy e sl
-_E
s
. ﬂ.m.,;,
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Cheak B you Humber of wisits

have evor

y considered in 2005}
Mame of lake [County) vishing this laks ~ Single day  Overnight
I Laka [Taor) inps # inps
Yelow Smoke Park Laka {Crasfard) ifig

Cer Lakes i jowa

Water Quality Ladder

I, Pleasz indicate how often you or other members of vour household visited lakes or rivers

in gl ol e fullowing locatkens tis year.

Simghe-day visits Orvernight visies

Lalues in Nlinoia

Lakes in Minnesoia

Laloes b Missour

Lukes in Mebraska

Lakes bix South Dabora

Lakes in Wisconsin

The Missouri River
The Mississipp River

Onther Lakes and Rivers

de=d passibin

wetar quliy

m_ E

— L Saefu drink

n—

N — A5

m— 1
- — N

B — ‘ s

“_ lwemit

L= ‘ ;

o | M e g

s

-_ ml‘.‘- pullated -
Warst prasble

waler quakty

3. What activites do you or members of your household typically participate in during your lake visiis?

Check all that apply.
DBoating et skiing
OCamping DSailing
OFishing  Canoeing
DHunting  QPicnicking

Mature Appreciatonwildlife viewing
OSnowmobiling and other winter recreation
Bwimming and beach use

OOther

lovwa Liakes Swrvey {7
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n the following sections we will ask you some questions about potential changes to

the water quality of Big Creek Lake located in Polk County. First, however, we will

give you some information on the current condition of the lake. Please read this
information carefully before answering the gquestions that follow.

Big Creck Lake's Current Condition

The quality of a lake can be described In
many wirys. One mensure of water quality

is the clarity of the kake water. Water clarity is
usally described in terms of how far down into
the water an object remains visible. The clanty of
Bilg Creek Lake 1S curmenily berween + and 19 feer This
means that objects are visible down 1o abowt 4 1w 19 et
under the surface of the water,

Cusrent conditons of Big Creek
Lake cam ke summarized as

‘Waker Clarity:

P A —
Agae bloora: 3 oo 5 par year

fWatmrcolos  Bluein green
‘Watwrodnr,  mildin nooasicnaby

y sy od
Anoher measure ol water guality & the
S T easlila sheart-toem
amount of nuirients and other contaminanis sWim advitonies
comained in the water. Warer degradation can e —
and crappis

resull from & number of sowres, ncluding urban runafl,
fermilizers used in agriculiure, metor vehicles, and others.

Currently nurrients contrihage to the accurrence of algze hlooms
in the lake wesally 2 1o 5 times per pear. Under comae slroumatances

these hlooms can be a health concern, causing skin rashes and allergic
reactions Big Creel Lake is currently monitored for hacieria levels by the
lpwa Department of Nawaral Resources. Last summer, “swimming is not
recommended” signs were never posted at the lake, but in o gypical summer
mrywhere From 0 1o 2 weeks of postings is possible,

Tl overall quality of the water can affect paher —
conditione ol the lakes. Poor wager qu.-llh:,- can recule in

an undesirable color and odor w the lake water. Figure 1. Current conditlons of Big Creek Lake

Currently, the color of Big Creek Lake varies between
blue and green. The water has o mild 1o occasionally strong odor that many describe as “hshy "

Fimally, the quality of the warer affects the variety and quannty of fish in the lake. A creel survey was
conducted during 2002 and 2003 to access the current status of the Ashery, Bluegifl and crappie composed 96%
of the fshery in 2002 and 98% in 2003, Mean caich rates increased from 0.35 fish per boor to (.42 fish per
hour for the two years. Overall, the hshery is improved considerably rom the 1900, The biggest change has
been in the bluegill fishery, with an overall increase in the size and weight of fish. In addition, while the harvest
nll walleye was loae, there was an excellent carch and release fishery far walleye 10-14 inches Similarhy, there
appears 1o be a good number of smalker largemonth bass in the lake.

4. During the course ol the next year [20US), how many trips do you expect io @ke to Big Lreeks Lake ¢
trips in 2006

& / dowa Lakes Survey—ig Creck Lale
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n the next question, we will be asking you how you would vote on a special ballot

regarding the water quality of Big Creck Lake. While there is currently no such

ballot initiative, we would like you to respond as if you were actually voting on the
initiative and as if this were the only alternative available for improving water quality
in the lake. (In particular, assume that no state action will be undertaken unless the

referendum passes.}
‘When vou think about vour answer, 1L s

tmiporiant 10 keep in mind that people may ’ Imipeoved conditians of Big Creek
indicate that they would be willing e pay more F gty Lake can be summarized ax

i i ! - Waber Clarity:  Objects distinguishabile
mipney when payment is hypothetical than when & S o o

they are immedzately expected to pay, [t may be easy for
people 1o sy that they support a project when they are not
sure they will ever heve (o pay any moncy Water color, bk
hmunmrfﬁmﬁ-ﬁm.llﬂt _ L T e
propsed payments are real and immediate, —
people may be e inclined o think about

ether options and what things they would have

1 g U 10 make this payment. 5o in answering

the following questions, plesse keep in mind both the
benefis of the waler quality improvement and the impact
that passage of such a relerenduim would have on vour finances.
Im other words. please answer as if this were a real referendnm

Abgren lfoommc TETE Y OITIEE TE | Ee e

e W advisaries
ot years nomeh

wxcaliani dvenity

! |'.

Suppose that investmen s could be made 1o actually impeove the
ruality of Rig Creek Lake These invesrments might include dredging,
building protection strips along the edge of the lake

to reduce runelT from the surmunding watershed or

other structural changes to the lake and waiershed, Wn CraskiLikie
These changes would lmprove the lake over the nexi
5 years (o the conditions described in Figure 1.

hilaggh sowing
/ ‘water ooor and clasty

Fignre ., Con.ﬂ:i.lim of Big Crech Lake
following an improvement project

5. Would you vore “ves” on a referendum to improve the water quality in Big Creek Lake to the level
described here? The proposed project would cost yow $80.00 {payable in five $16.00 installments over a

five year period. )
DI'ID D}’CS

. How sure are vou of this ansaer?
1 Cocet swe at all) Fd s + 3 (e

lowa Lakes Survey—Big Creelr Lake /9
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6. To help us better understand your answer, please indlcate the single mest imporiant reason for your
response io the preceding question:
Oin general, the project is not 2 good vse of my money
in peneral, the project is a good use of my money
OThe project is not realistic or unclear
The costs of the project should he paid lor by those damaging the lake, not by me
1 already conribute w0 envirenmenial causes as much as 1 can allend
O one should have the right 1o damage the lake in the first place
HOher

7. How many teips to Big Creek Lake would you make next year (20067 U the water quality a1 Big Creek
Lake wna improved by the amount deseribed in Figume 37

trips e 2006,

nformation on you and other members of your household will help us better

understand how household characteristics affect an individual's use of Towa

lakes and attitudes towards changes in them. It will also help us to determine
how representative our sample is of the state of lowa. All of your answers are strictly
confidential. The information will only be nsed to report comparisons among groups of
people. We will never identify individuals or houscholds with their responses. Please be
as complete in your answers as possible. Thank you,

8. What is your age?

OUnder 18 026 =34 050 - 59 06 +
O1a-1s Q35 -49 Ol - 75

9, Arevyou
Oimale Difemale

10, What is the highest level of schooling thar you have completed? (Please check only oned

C%ome high school ar less  Clsome college or readedvocational school  DAdvanced degree
OHigh school graduaiz CColbege graduate

11, How many adulis {including yoursell] live in your househald?
12, How many children live in your household {18 or under)?
L3, Whau is your current employmenl Slarus?
Ofull time  Opartime  Osodern Cunemployed  Diretired

L4, U you are currently employed, how many hours a week do you typically work?

[0 { lowa Lakes Survey
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1510 you are cureently employed, do you have the option of working additional hours 1 increase vour wial

I

15,

a0,

2L

b

Income?
Qno Dyes—il 50, what would your hourly wage he? § per hour

I vou answered “no™ o question 16, and vouo could have the aMinT ol Wik TiE T o less |'|r_u|rl.'..
which would you prefer?

OWork more hotirs OWork the same number of hours  O'Work fewer hours

« Whan i= your toial household income (helore taxes) for 20037

DI Unider ¥ 10,000 D, 00- 529,999 LIS50,{0K0-850,959 LIS 1 25,0005 49,9590
D10,000-814,900  CIR40,000-594,009 DIgia0, 000-274,000 OOwer £150,000
LISI5,000-51 0,950 C1895,000-839,000 CH5 75, D00-554, 0ug

Q0000524950 CIS40,00d0-549 000 CHS 100.000-8124,559

[ you own a boart? Oyes  Onn

inally, we would appreciate a little more information on your reaction
to this survey.

. How likely do you thiek it i that the resulis of surveys such as this one will affect decisions about water

ity v Do lales?

I {noeffectatally 2 3 4 5 {definite effects)
How well informed are you about the genersl siate of water goality in lowa's kakes?

1 inot well indormed a1 all} r 3 4 3 (very k]mw]gdgﬁ;ﬂ!lﬂ:l

How would you assess your knowledge of water quality in lowa’ lakes now, relative to three or
lour vears ago?

1 (1 know much less) 2 3 (1 know about the same) 4 5 (1 know much more]
In this survey, we have asked you about your nsage of lowa's lakes and your views ahoul water quality
improvements. Do you believe that you are likely 1o have other opporiunities 1o express your views about

water quality ;:lm_]eé:s and programs’

I (mor 1Tketby ar «11)2 3 4 3 (wery likely)

Thanle you for your poticipacion in this seevey. After complevion, surveys shield be retrned io:
Catherine Klmg
568 Hrady Hall, Mailsop 0843
Towa Seaie [.'rli'rr.rsir)
Ames, LA 50011070

Powa Lakes Survey—=ig Crech Lake #1117
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Appendix 3. Landscape Survey

Welcome!

Thank you far taking part in the future agricultural landscapes survey conducted by lowa State
University and the University of Michigan. In this guestionnaire, vou'll be asked to evaluate agricultural
practices on different lowa land:capes. Survey results will provide information w2 policy makers for
future agricultural conservabion programs.

»  Participating in this survey should take you less than1s mirutes. Pleass complete the entire
guestionnaire. If you do not complete a guestion on one page, the "next page” button will nokt appsar, and
you will not be able to go to the next pags and complete the questionnaire. If you complete the
questionnaire, you will have the choice to enter a cash prize drawing. One prize of 5400 and two prizes
of 5250 will be awarded when the survey i complete.

« 4l of your responses are confidential and ancmymous; no respondent will be identified or identifiable
from survey data. Mone of thess survey data will be uzed for any purpose other than this lowa State
University and University of Michigan research project

»  This guestionnaire has thres sactions. in the first section, we'll ask a few guestions about your
farming operation. i the second section, you will see images of altemative future lowa agricultural
landscapes, practices, and programs, and will be asked to give your own opinions about these different
options. In the third section, we will ask you a few questions about yourself.

i wou Rave questions regarding your fights a5 @ participant i research, please contact:

InstitwHons Review Board
Kate Keever
340 Eost Labevty Streed, ke 202
Anm Arbov, MF 48304-2210
FR4-335-0837
emadl:  drbhsbe@umck. edu

Start survey

Cogriphe 83338
Jogn N g

Please salact all of the choicas that describe your occupation(s) in 20057
o Fulktime farm work on land owned or rented

Part-time famm wark on land owned ar rented

Hired farm manager

Retired

Work other than farming or ranching

(=T = I = R =

In 2005, were you espensible for making the day-to-day decisions for a farm?
0 Yes
a Mo

In what lowa county was the majerity of your farmland located?
il down menu of all lowa counties = “notin lowa” generates list of countiss
saaciad) | I

—— =3

Lo N

Bundy Proges ——————————1
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For the farm cparation you manage, please report farm land owned, rented, or usad by
you, your spousa, orf by the partnarship, corporation or organization for which you
are responding to this survey in 2005, (Indude all cropland, idle land, CRF,
pastureland, woodland, wasteland, etc)

Dwring the 2005 crop year, how many total acres did this oparation

a. own?

b. rent FROM othars? L |

c. rent TO others? | |

d. TOTAL acres in this operation including the farmstead, all cropland,
pastureland, wastsland, wetland, woodland,and govemment program landis[_______|

g, Of the total acres in this operation (ftem o abovel, how many acres ar cropland?
{Include land in governmeant programs, but exciude witd hay and CRP acras)

f. Enrolled in the Conservation Reserve Program (CRP) or Wetlands Reserve Program
WRPY?
[ |

q. Of the total acres in this operation, how many acres are “highly erodible land® (HEL)?

| |
—— =3

Joan NIRRT

Bundy Proges ——————————1

Plaase indicate if your oparation includad any of the following crop
retations in 2005 (check all that apply).
o Continuous Com
Com Soybean
Com Com 2ovbean
Com Soybean Soybean
Com Soybean W heat
Com Com Cats with Alfalfa
Other

(=D =T = I = I = =]

What was the tillage system used on the majority of your operation’s
cropland acres (choack only ona)?

o Mo till, strip il idirect ssed)

o Ridge till

o Mulch till

o Conmventional til

—— =3

Joan NIRRT

Bundy Proges ——————————1
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On the next six pages you will see six different lowa agricuttural landscapes and
rate each landscape on 4 separate scales for attractiveness, profitability,
conssrvation, and ease of management. To rate each image, just give your
own parcaptions — what you think basad on the appearance of the landscaps
- comparad with your own past experiences of lowa agriculiural landscapes.

To help you compare these images, you can use the “back” button at the bottom
of each page to review the images and change your ratings if you want.

Burey ProgRm —————m i A

Rats the mage to show your own perceptions of this landscape compared with your own past sxperiences of lowa agricutiural
landscapes. You can go badk and forth to compars thess images and revise your ratings by using the “hack™ button.

- P

1 z 3 4 5 6 7 i
Unattractive & O o o o o o Attractive
Difficult to manage & O o o O o O Easy to manage

Poor consarvation & O o o o o Good conservation
Unprofitable > © © © o © © Profitable
. ot § pasga
Burey ProgRm —————m i A
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Rats the mage to show your own perceptions of this landscape compared with your own past sxperiences of lowa agricutiural
landscapes. You can go badk and forth to compars thess images and revise your ratings by using the “hack™ button.

1 2 3 4 5 6 7 i
Unattractive & O o o o o o Attractive
Difficult to manage & O o o O o O Easy to manage

Poor consarvation & O o o O o O Good conservation
Unprofitable > © © © o © © Profitable

——— =3

Bundy Proges ——————————1 Koan g

Rats the mage to show your own perceplions of this landscape compared with your own past sxperiences of lowa agricutiural
landscapes. You can go badk and forth to compare these images and revizse your ratings by uzing the “hack” button.

1 2 3 4 5 6 7 i
Unattractive & O o o o o o Attractive
Difficult to manage & O o o O o O Easy to manage

Poor consarvation & O o o O o O Good conservation
Unprofitable > © o © © © O Profitable

——— =3

Bundy Proges ——————————1 Koan g
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Rats the mage to show your own perceptions of this landscape compared with your own past sxperiences of lowa agricutiural
landscapes. You can go badk and forth to compars thess images and revise your ratings by using the “hack™ button.

1 2 3 4 5 & 7
Unattractive & O o o o o o Attractive
Difficult to manage & O o o O o O Easy to manage
Poor consarvation & O o o O o O Good conservation
Unprofitable = © & @ © @ O Profitable
Bumey Progres ——oo—y e =Y

Rats the mage to show your own perceptions of this landscape compared with your own past sxperiences of lowa agricutiural
landscapes. You can go badk and forth to compars thess images and revise your ratings by using the “hack™ button.

1 2 3 4 5 & 7
Unattractive © < © © @ @ O Attractive

Difficult to manage & O o o O o O Easy to manage

Poor consarvation & O o o O o O Good conservation
Unprofitable > © o © © © O Profitable

L
——— =3

Lo N

Bundy Proges ——————————1
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Cn ihe next 12 pages your'l s2€ piclures of 12 diferent kwa agricultural landscapes. The plclures show allermnative
landscape patlerns and pracices for the year 2025, Sample pages are shown below under difierent famn pragrams.
Cnaach page, the smaller piclure shows e patlern as sean ram the ar. Al the fop of each page, you'll see
Infemation about the praclices and program resinctions far the fields n the Image

Ficlures on different pages will ook wary similar, but they are diferent N thelr palbems and agriculbral practices.,
Far ezampla, 1he o paQEs balow show e sams paca wilh diferant patierns and praclicas. ¥od can uss the
‘back” buttan to campare dilferant pClures and change yaur ratngs.

Careldaring 1he cwarall patlern, please rale ihe landscaps you =23 in the bigger piclure on 4 separate scales for
artractivens ss, market proficablily, consarvatlon, and ease of manage ment. Ta rake sach Image, Just glve
your own perce pHons — what you think based on the appe arance of the landscape - compared whh your
oW past &x perkencas of lowa agricutiural landscapas.

Pleass rate all landscapes assuming thar farme rs’ Incoms will not be aifecd, that IS, assume that farm
pollcy will change to compensae farmars for any addifonal costs assoclared with the s practces.

Sample survey pages

—— =3

Bundy Proges ——————————1 Koan g

This farm program provides support for comerting seme or all cropland 10 native pe=nnlal cover, such as
2 lhch grass, that 15 harvestad for blofusl. Mo rasiricliore on pesicide and Tertilzar,

1 2 3 4 5 6 7
Unattractive © & @ @ @ o Atnractive
Ditficult to manage © & O O 2 2 O Easy to manage
Poorconservation o o o o o O O Good conservation
Unprofitable . = © © © © O Profitable

—— =3

Bundy Proges ——————————1 Koan g
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This I= the current farm program. Mo resricions on Hllage, crop rotalion or amy olher managemenl cperalion or
practice, ather han thase currantty required (sUch as conseryalion compliance requiraments, manure managemanl plans,
ale.). Mo rasiricliore on pestidoa or krikzar.

7
1 Attractive
1 East to manage

1
-

2
Unattractive & O O O
Difficult to manage & <o O O
Poor conservation & o O O o Good conservation
Unprofitable . o= @ O  Prefitable

—— =3

Bundy Proges ——————————1 Koan g

D00
Do oo=

This farm program provides support for strlps of annual crops alernating & hh perennlal plant strips.
Parennlal strips = 15 frwide, Crop sirlps = 120 #. wide. Mo rsiriclions oncholce of crop rolalion inihe annual
giripsa. Mo lilage restrizians tar ron-HEL acras. Tillage resriclions and BMF's remain on HEL acres. Ko raeiriclions

on peslicide or fertilzar.

1 2 3 4 5 6 7
Unattractive © @ O @ @ @ o Atractive
Ditficult to manage © & O O 2 2 O Easy to manage
Poorconservation o o o o o O O Good conservation
Unprofitable . = © © © © O Profitable

—— =3

Bundy Proges ——————————1 Koan g
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This farm program provides support for serips of annual crops akernating 'whh perennlal plant strips.
Perennlal stips = 30 frwide. Crop strips =120 #. w ke, Mo resliclions on he cholce of crop relalion inthe
annual sirps. Mo 1ilage rasirizlions for noneHEL acres. Tillage restrictions and BMP's remain on HEL Bcres. Mo
rasiriclions on pesticide and fertilzar,

1 2 3 4 5 6 7
Unattractive © @ O @ @ @ o Atractive
Ditficult to manage © & O O 2 2 O Easy to manage
Poorconservation o o o o o O O Good conservation
Unprofitable . = © © © © O Profitable
— [ o [ v

Bundy Proges ——————————1 Koan g

This farm program supports partlal comerslon of cropland, that 1s HEL acr=s or land near sieams, 1o
pasture with rotatlonal grazing. N here are walarway' s wilthin 1he felds, tha walenvays must be probecled from
catlle. Herd siza and fype can be chosan by the farmar. Mo rasiriclions on peslicide and lertizsr.

1 2 3 4 5 & 7
Unattractive & @ O o © @ o Aftractive
Difficult to manage < O & O & & O Easy to manage
Poor consarvation = o o o o O 0 Good conservation
Unprofitable > © @ @ © © o Profitable

—— =3

Bundy Proges ——————————1 Koan g
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This farm program purchases HEL acres or wetlands for blodivershy ress rves of abour B840 acre s In eve
township. Pe& rees anhanca habitat and waber quality. The program elso supports corverling HEL ecres bo raldin
&lripe ol com and =oybeans (53 1. wide) 1hal altamake wih non-nolaing parennial praine mi< s¥ips (19 1. wide). rie
sead Iram fhe shrips could be maketed. Mo lilage resinctions for non-HEL acres. Reduced Mg requiremens continue
far HEL acras. Mo restricions an peslicida and rlikzar.

1

na
]
B
o
-4

Unattractive © @ O @ @ @ o Atractive
Ditficult to manags © oD D 2 O O Easy to manage
Poorconservation o o o o o O O Good conservation
Unprofitable o = © © © © O Profitable
Buney Pragems ] cff.'ﬂ:.ir m m

Now you will see the same set of six different alternative farm
programs and practices for a different lowa landscape.

N =

Lo N

Bundy Proges ——————————1
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Tnla farm E'Egnm purcnanan HELantorwﬂama for blodiversiy reserves ofalmu B840 acrEs Inave

wrsh reas enhance habital Bnd waler quality. The program subports comveing Lw‘amn roah r||:=a
Dfmm anl:i acybaans (SB I'L 'A‘II:IEI Irl-a.t aHBrnaI:B wilh ror-rotaling perannial praire mis El1rl:tE| IL wida). Pra
saed from 1he Sirps could resinchions for non-HEL Bores. Raduced bl raqulramama
carfinua for HEL &oras. Nl:- r&mnwnns on ussu de and kerlikzar.

1 2

Unattractive &0 O

Difficult to managa = O

Poor consarvation & O o Good conservation
Unprefitable & © = Profitable

. o

T
o Attractive

O Easy to manage

oD 0o
oo oo=

o0 0O
Do oo

Bundy Proges ——————————1

Thiz farm program provides support for strips of annual crops alkermating with p2rennlal plant strips
Parennlal strips = 15 f wide, crap sirips = 120 f. wide. Mo rasirizlions on cholce of crop relabion in the annual
slrips. Mo illage restriclians lor non-HEL acres. Thlage resinclions and BMP'a ramain an HEL acres. Mo resinclions

on pastcide of farllzer.

1 2 3 4 5 6 7
Unattractive © @ O @ @ @ o Atractive
Ditficult to manage © & O O 2 2 O Easy to manage
Poorconservation o o o o o O O Good conservation
Unprofitable . = © © © © O Profitable

_— oo

Bundy Proges ——————————1
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This farm program provides suppont for cenverting sem= or all cropland 1o natlve perennlal cover, such as

1 2

Unattractive & O
Ditficult to manage © O
Poor consarvation & o
Unprofitable & &

E:. Attractive

= Easy to manage
= Good conservation|
= Profitable

_— oo

D0 0o
D0 00w
Qo ooe

Bune ProjgRm )

This s the current farm program. Mo restictions on bllage, crop ratation or any other management cperatian ar
practice, ather than thase currently required (such as consersalion compliance requiraments, manure managemeant plans,
ate.). Mo restriclions on pestidade or kerizar,

EJ Attractive

1 Easy to manage
o Good conservation
 Prefitable

- oo

Unattractive &
Difficult to manage & © O
Poor conservation & o O
Unprofitable o © @

&

o
o
o
o

D00

Bune ProjgRm )
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This farm program provides support for sirlps of annual crops aleernating with p=ennlal plam strips
Pa=nnlal strips = 20 ft wide. Crop strips =120 ft wide. Mo rasimictions on the cholcs of crop rotalionin he
anrual sirips. Mo tilage restrictions for non-HEL acres. THlage resinctions and BMP's ramain on HEL acres, Mo
rasirictions on eslicide and ferlizer.

1 2
Unattractive & O
Ditficult to manage © O
Poor consarvation & o
Unprofitable & &

E:. Attractive

= Easy to manage

= Good conservation|
= Profitable

_— oo

D0 0o
D0 00w
Qo ooe

Bundy Proges ——————————1

This farm program supports partlal comverslon of cropland, that I3 HEL acres of land near stieams, 10 pasture
with rotational grazing. |1 thera ara wabarweys within the lieids, 1he watenseys must ba proteciad Trom catlle. Herd siza
and ypa can ba chasen by tha famer. Mo reslricions on p2stcde and ferlizer.

1
Unattractive &

Difficul o manage &
Poor consarvation O
Unprofitable <

E; Attractive

1 Easy to manage
1 Good consaervation
o Profitable

_— o)

SO0 o 0m
S0 Q0=

cao=-
cooQoe

SO Qo=

o
i

Bundy Proges ——————————1
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-

Bundy Proges ——————————1

Copwiphs 83328

Imagine what lowa could be
like in the year 2025 Of the
alternatives you rated for the
flatter areas, which do you
think would be best for the
future of the people of lowa?
Second best? Please type in the
letter of each altermative to

indicate what you think would
be best for the people of lowa
im 2025.

Ranking Alternative

Best
Second
Third
Fourth
Fifth

Least good

7 000000

Bundy Proges ——————————1

Copwiphs 83328

Imagine what lowa could be
like in the year 2025, Of the
alternatives you rated for the
rodling areas, which do you
think would be best for the
future of the people of lowa?
Second best? Plzase type in the
letter of each alternative to
indicate what you think would
be best for the people of lowa
in 2025,

Ranking ﬁﬁve
Best
Second
Third
Fourth
Fifth

Least good

7 00000
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In the next section consider the alternative landscapes you have just seen.
This time considar tham with regard to how much compensation you would
naad each year to ba willing to implemernt these practicas on all or pant of
your farm.

On the following pages you will see smallar versions of the images you just
rated. Each image is accompanied by a potential per-acre conservation
payment and a summary of the farm program that would accompany it.
Consider all alternatives and then select the one single alternative you
would most like to see offered in the next farm bill.

Assume that curent famn programs would continue to be available, except
that the alternative you choose would replace existing programs that
spacifically apply to those land management choices,

—— =3

Bundy Proges ——————————1 Koan g

Careldaring the per acra consend alian payment Qivan below aach ploturs, clck on he circke for the consend&lian program

wauwould most like 1o S22 offered In 1he next larm bil
Ta anlargs the aerial Image of that coresrdalion program, click on i Indormation about aach sonsarsalion praclics can ba

accessad by clicking on 1he ®Info” bution. Mok hal i your browser is 561 bo bock pop-ups his option |s disabled.

$1 15 - - $18
[ '.'_f'

il" Infa o

—— I"-'I m

Bundy Proges ——————————1 Koan g
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Careldaring the per acra consend alian payment Qivan below aach ploturs, clck on he circke for the consend&lian program
wauwould most like 1o S22 offered In 1he next larm bil
Ta anlargs the aerial Image of that coresrdalion program, click on i Indormation about aach sonsarsalion praclics can ba
accessad by clicking on 1he ®Info” bution. Mok hal i your browser is 561 bo bock pop-ups his option |s disabled.

Inf

Info

Bundy Proges ——————————1

Inf

You're nearly finished. In this final sectionwe would like to ask you a few
questions about yoursslf, All of vour answers are confidential and

Aoy maous.

Burey ProgRm —————m i A

o
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What was your age on December 31, 20057 | |

Fer how many years have you been farming,
whethar in this operation or alsewharae? [ |

What is your gender?
o Male
o Female

What is the highest level of formal education you have completad?
Less than high school diploma

High school diploma or equivalency (GED)

Some college

Completed college undergraduate degree (BA or BS)

Mo than an undergraduate degres

[ =D = T = = =

Bundy Proges ——————————1

Joan NIRRT

Considering

= all crops sold,

« all livestock, poultry and products sold,

« all sales of crops, livestock or poultry, preduced under contract,

« all sales of any mizcallanscus agricultural products,

« all gove rnmeant paymants received,

« landlord's share of governmeant paymants and crops sold in 2004;

What was the total gross value of sales for your oparation im 20057
0 50— § 24000
o 25,000 - § 249,920
o $250,000-- § 990 0049
o % 1,000,000 and over

Which of thase mpresants the largast portion of your oparation’s 2005 gross
farm income ?

o Grains, and oilseeds

o Other crops and hay, CRP and pasturs

o Hogs and pigs

o Mik and other dairy products from cows

o Cattle and calves

o Poultry and eggs

o Other animals and other animal products

Bundy Proges ——————————1

Joan NIRRT

—— =3

—— =3
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Bundy Proges ——————————1

Please click on the circle if the conservation practices listed weare prasent on tha
farm you oparatad in 2005,

If s0, please click the next box if you received any sont of incentive paymants for
that practics in 2005,

{Pleasge include conservation practices present in al or part of the farm. The
incentive programs include but are not limited o EQIP, CSP, and EPA 312 funds)

Type of practice Present 7 | Incentive payments
recaived?

Taraces

Grassed watera ays

Vegetative buffers (in fiskd) ] o

Stream side herbaceous or forest
buffers o

Contour buffers (in field) [+
Fisld borders
Filter strips

[=]

Contour farming o

Sirip cropping

Qe e oo |

Mutrient management plan

—— =3

Joan NIRRT
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Do you balong to any environmantal groups?
o Yes
o Mo

l yes, please list: | |

Do you live on or adjacent to any of the kand you manags ?
o Yes
o Mo

Which of the fellowing are nearby any of the land you manage? Check all
that apply.

o Farmes

o Single family homes

o Multi-family homes like apartments, duplexes or condominiums

o Retail businesses

o Manufacturing or warehouse businesses

—— =3

Joan NIRRT
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During the past year, about how often did you participate in the each of the following

activites?

Activity Mewver | 1-2 times | 3-6 times | More than
G times

Bird watching o o o o
Camping o o o o
Hiking, kiking, walking on a nature trail o o o o
Hunfting a o a o
Canosing, fishing or swimming in a o a o
rivars o lakes
Scenic viewing of natural or scanic o o o o
areas
Hawing picnic or barbecus in parks o o o
Ergaging in outdeor sports, &.9. o o o
galfivg, ternis, football, basketbal |
Diriving for pleasurs near the land | o o ] o
manage

Bunay Progees C—————————1

Joan N e
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